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STMMARY

Spanwise lift distributions have been calculated for 61 swept wings
with various aspect ratios and taper ratios and with a wvariety of angle-
of-attack or twist distributions, including flap and aileron deflections,
by means of the Welssinger method with eight control points on the semi-
span. Also calculated for these plan forms were aerodynamic influence
coefficients which pertain to a certain definite set of stations along
the span. The information presented herein can thus be used both in the
© anelysis of untwisted wings or wings with known twist distributions and
in zeroelastic calculations involving initially unknown twist distributions.

This peper supplements and is intended to be used in conjunction
with NACA TN 301k, where the same type of information, calculated in the
same way, 1s presented for 19 unswept wings.

INTRODUCTION

In the design of an airplane, a knowledge of the spanwise 1ift
distribution on the wing is importent in predicting structural loads and
stability characteristics. For high-speed airplanes having flexible wings,
the calculation of the spanwise 1lift distribution is an seroelastic rather
than a purely serodynemic problem. In aeroelastic calculations, means
sre required for calculating the spenwise 1ift distribution expressed in
terms of angle-of-attack (or twist) distributions which are initially
unknown. Aerodynemic influence functions and coefficients are the most
convenient means of accomplishing this purpose. )

Several methods for calculating such aerodynamic influence functions
and coefficients at arbitrary spanwise stations are developed and dis-
cussed in detail in reference 1. These methods employ either aerodynamic
influence coefficients for prescribed spanwise stations or 1ift distri-
butions for various prescribed continuous and discontinuous angle-of-
attack conditions. For subsonlc flow the required numerical values of
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these quantities are presented in reference 1 for 19 umnswept wings baving
various aspect ratios and taper ratios. The calculations were made on
the Bell Telephone Laboratories X-66T44 relay computer at the Langley
Laboratory. A convenient matrix formulation of the Weissinger L-method.
with eight control points on the semispan was used.

In the present paper, numerical results corresponding to those given
in reference 1 are presented for 61 swept wings in subsonic flow. The
calculations of the present paper have been made in the same menner as
those of reference 1 and may be used in the same way. For instance, the
methods described in the body end the appendixes of reference 1 for cal-
culating aerodynamic influence fumctions and influence coefficients at
arbitrary spanwise stations can be used in conjunction with the informa-
tion presented herein because they apply to any sweep angle. The pres-
ent paper may, therefore, be considered a supplement to reference 1, and
in order to facilitate its joint use with reference 1 the calculated
information is presented herein in the same way as in reference 1.

SYMBOLS
A aspect ratio
b wing span
bgi1 aileron span
be flap span
Cam root bending-moment coefficient for unit angle of attack,
4 x Bending moment
asb
Cp N induced-drag coefficient at a unit angle of attack
Cr, 1ift coefficient at a unit angle of attack
CLl /2 1if% coefficient for one semispan of antisymmetrically loaded
L
wing at a unit tip angle of attack, —]:SE
)

CLa, lift-curve slope per radian for additional-type loading
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rolling-moment coefficient

= ..clP

coefficient of demping in roll

wing chord

dimensionless chord, =

b/2
average chord, S/b

section 1ift coefficient
1lift on one semispan

free-stream Mach number
dynamic pressure

wing area '
free-stream speed
lateral ordinate

dimensionless lateral ordinate, —/L
b/2

lateral ordinate of center of pressure of one semispan
angle of attack, radians

vortex strength

dimensionless vortex strength or loading coefficient,

W oo
_b—v-—ccl

angle of sweepback at the quarter-chord line, deg

taper ratio, cy /cr -
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[Q] aerodynamic-influence-coefficient matrix
{ } column metrix

Subscripts:

a antisymmetric

s symmetric

T root

t tip

PRESENTATION OF RESULTS
Spanwise Lift Distributions

Geometric characteristics of the 61 plan forms treated in this paper
are given in table I. These plan forms, together with the 19 plan forms
considered in reference 1, are also shown In figure 1. Lift distributions
due to the following continuous symmetric and antisymmetric angle-of-
attack distributions have been calculated for each of the 61 plan forms.

Symmetric angle-of-attack distributions:

Constant (o = 1)
Linear (w=l3*)
Quadratic (@= 7*2)
Cubic (a= |y*3|)

Straight-line ( = 2Ey* I)

Linear (a0 = y%)

Quadratic (=y*2 for y* 3 0; a= -y¥ for y*§0)
Cubic @= y5)

Quartic (a.:y*’"‘ for y* 2> 0; o= -y¥* for y—*§o)
Quintic (cr. = y*5)
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The straight-line angle-of-attack condition was included to represent:
actual structural twists where the surface of the wing is generated by
straight lines so that the product c¥*a, the deflection of the leading
edge, varies linearly with y¥*; that is

c¥o = cg¥y¥ay

or, for unit twist at the tip,

For untapered wings, the straight-line 1ift distribution is the same as
the linear 1ift distribution, and for wings of zero taper ratio, it is
undefined.

Lift distributions for flap-type and aileron-type angle-of-attack
distributions are also presented. A correction has been made for the
discontinuity in engle of attack by the method of appendix B of refer-
ence 1; this correction insures that the accuracy of the 1lift distribu-
tions for the discontimous angle-of-attack conditions is of the same
order as that for the continmuous angle-of-attack conditions. The values
of bg/b and bail/v (ratios of the flap spen to the total spen and the
aileron span to the total span, respectively) for which the lift distri-
butions have been calculated are 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8,
0.9, and 1.0. As is usual, the flaps have been taken to be inboard and
the ailerons outboard. The lift distribution for any flap or aileron
configuration may be obtained, however, by linesr superposition; thus,
the 1ift distribution for am outboard f£lep extending, for example, from
y*¥=0.5 to y¥= 1.0 can be obtained by subtracting the 1lift distribu-
tion for the inboard flap (bf/b = 0.5) from the additional 1ift distri-

bution (bf/b = 1.0). A similar procedure can be used for inboard
ailerons.

The 1ift distributions for the 61 plan forms considered are pre-
sented in figures 2 to 62. Table I serves as a teable of contents for
this group of figures. Parts (a) and (b) of each figure contain the
1ift distribution due to symmetric and antisymmetric continuous angle-
of-attack distributions, respectively, for a given plan form, and parts (c)
end (d) contain the 1lift distribution due to flaps and ailerons respec-
tively, for the same plan form.
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Aerodynamic Perameters

The aerodynamic paremeters Cr_, Cay, ¥*, Cby, Czd, and GL1/2’
calculated by the method of appendix A of reference 1, are presented in
table IT for the plan forms considered herein. The values of Cy,
and Cgy for a unit effective flap deflection, calculated in the same
manner, are presented in table IIT, and the values of CLl /2 and Cq

for a unit effective aileron deflection are presented in table IV.

These 1ift and moment coefficients pertain directly to full-chord
flaps and ailerons set at ‘an angle of attack (measured in the streamwise
direction) of 1 radian. For partial-chord flaps end ailerons deflected
by an angle of & radiasns about their hinge lines, these coefficients
must be multiplied by the quantity agd cos Ay, where of is defined in

terms of section properties as

ocy
%
ocy
.

a3

and A, is the angle of sweepback of the hinge line.

Aerodynamic Influence Coefficients
for Stipulated Stations

Aerodynamic influence coefficients for symmetric and antisymmetric
1ift distribubtions were obtained by the method of appendix A of refer-

ence 1 and are presented as the matrices [QS] and [Q-a.] in tebles V(a)

and V(b), respectively. Each influence-coefficient matrix in the table
applies to a given plan form. These influence-coefficient matrices can
be used to calculate the spanwise 1ift distribution for any continuous
angle-of-attack condition from the following matrix expressions:

For the symmetric distributions,

froe] - o fae] {]
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For the antisymmetric distributions,

o - el )

In these expressions o is the angle of attack at stations y¥* = 0.9808,
0.9239, 0.8315, 0.7071, 0.5556, 0.3827, 0.1951, and O, and I* is the
desired 1ift at those stations. In this paper the convention is that
the angle of attack for the station neerest the wing tip (y* = 0.9808)
is the first element of the angle-of-attack mabtrix {a,} and the 1ift

at the same station is the. first element of the 1ift distribution
matrix {I‘*} . The matrices [Qs] and [Q,a:l of taeble V are arranged

accordingly.

If aerodynamic influence coefficients or aerodynamic influence
functions are required for arbitrary stations, they may be calculated
from the numerical data presented herein by the methods developed in
reference 1.

DISCUSSION

The limitations of the Weissinger -method have been discussed in
reference 1 and elsewhere. To the extent that they apply to the results
presented herein, they are summarized in the following paragraphs.

The results obtained by the Weissinger method apply only to angles
of attack which are relatively small, because the method presupposes
potential flow and at higher angles of attack the boundary-layer effects
tend to become significant. In the case of swept wings these effects
may be different from the effects on unswept wings, inasmuch as on swept
wings & distinct lesding-edge vortex mey be formed at even moderate
angles of attack. The effect of this vortex on the flow field is amenable
to analytical trestment by potential-flow theory, but such an analysis
is beyond the scope of this paper.

Basically, the Weissinger method applies to incompressible flow.
However, by means of the three-dimensional Prandtl-Glauert rule it can
be extended to compressible subsonic flow. This rule states that the
pressure distribution, the 1ift, the rolling moment, and similar quantities
for a wing with aspect ratio A, taper ratio A, and angle of siweepback A

flying at a subsonic Mach number M are equal to l/\/l - M2 times the

et o m—————— — ———— ———
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corresponding quantities for a wing with an aspect ratio A\/l - M2,

) . tan A
taper ratio A, and angle of sweepback tan~1[———— flying in an

1-M

incompressible medium at the same angle of attack. At Mach numbers
approaching 1 the linearizations implied by this rule tend to lose
velidity; however, the results of linear theory (such as the Weissinger
method in conjunction with the Prandtl-Glauert rule) are more nearly
valid at very high subsonic Mach numbers for wings with high angles of
sweepback and low aspect ratios than for unswept wings with moderate or
high aspect ratios.

Inasmuch as the side of the fuselage tends to act as a reflection
plate, a sweptback or a sweptforward wing with a large fuselage is equiv-
alent, to a certain extent, to an M or a W wing, respectively. How-
ever, calculations of the 1ift distributions on M wings have indicated "
that the effects of the spanwise discontinuities in the local angle of
sweepback are largely localized, so that the effects of nacelles and fuse-
lage on the lift distribution at low angles of attack are not likely to
be much larger for swept than for unswept wings.

The Weissinger method furnishes no information concerning the local
chordwise centers of pressure. Some of the availsble theoretical informa-
tion concerning this subject is summsrized in reference 2 for sweptback
as well as for unswept wings.

The Weissinger idea of concentrating the 1ift on the quarter-chord
line and sabtisfying the boundary condition at the three-quarter-chord
line, as well as the integral equation which consitutes the mathematical
expression of this idea, is valid for the purpose of calculaeting lift
distributions on all the plan forms considered herein and in reference 1.
However, the numerical method used by Weissinger and also used herein
and in reference 1 for solving this equation has the shortcoming that,
unless many points are considered along the span, numerical difficulties
arise at the root of swept wings of high aspect ratio and on all wings
with zero taper ratio. Near the root, the difficulty stems from the
fact that in the numerical treatment no points are considered between
the root proper and a point at 20 percent of the semispan if eight points
are used along the semispan (or 4O percent if four points are used).
However, for a swept wing the kernel of the Weissinger equation, that is,
the F(y,n) function of reference 1, varies rapidly near the root and,
consequently, so does the 1ift distribution within a distence of about
one-half root chord from the root. This rapid variation cannot be taken
into account properly in the case of wings of moderate and high aspect "
ratios, for which one-half root.chord amounts to only a small fraction .
of the semispan. Similarly, at the tip of a wing with zero taper ratio
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the 1lift distribution goes to zero with finite slope, whereas in the
numerical treatment of the Weissinger equation the assumption is Implied
that it goes to zero with infinite slope.

These difficulties result in incorrect values of the 1lift distri-
bution not only near the root or tip, but sometimes over most of the span.
Celculations by means of more accurate methods and comparison with experi-
mental results have indicated that for highly swept wings of large aspect
ratio or wings with zero taper ratio, calculations with four points on
the semispan may lead to unreliable results. Consequently, eight points
were used. in the calculations described herein. Even so, the 1ift dis-
tributions are likely to be less relieble for “these wings than for others,
at least in the regions near the root or the tip, as the case may be.

The menner in which results of the type presented here can be used
to calculate 1lift distributions for known and initially unknown angle-
of-attack or twist distributions has been discussed extensively in ref-
erence 1; in particular, the relative merits of the various methods of
obtaining aerodynamic influence functions and coefficients from such
results are discussed therein at some length. The discussion is equally
pertinent to the present paper end, therefore, will not be repeated here.

CONCLUDING REMARKS

For a variety of angle-of-attack conditions (including flap and
aileron deflections), spanwise 1ift distributions and aerodynamic influence
coefficients pertaining to a certain definite set of stations along the
span have been calculasted by means of the Welssinger method with eight
control points on the semispan for 61 swept wings with verious taper
ratios and aspect ratios and the results are presented herein.

This information supplements that presented previously for 19 unswept
wings in NACA TN 301%. It can be used in the analysis of untwisted swept
wings or swept wings with known twist as well as in aseroelastic calcula-
tions involving initially unknown twist distributions.

Laengley Aeronautical Laboratory,
National Advisory Committee for Aeronautics,
lLangley Field, Va., June 14, 1955.
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TABLE T

GEOMETRIC PARAMETERS OF PLAN FORMS

Plan form A, deg A A Figure
111 -45 1.5 0 2
113 -5 1.5 .50 3
11k -5 1.5 1.00 )
121 -k5 3.0 0 5
122 -45 3.0 .25 6
123 -45 3.0 .50 T
124 -5 3.0 1.00 8
133 -Ls 6.0 .50 9
211 -30 1.5 0 10
213 -30 1.5 .50 11
214 -30 1.5 1.00 12
221 -30 3.0 0 13
222 -30 3.0 .25 i1
223 -30 3.0 -50 15
22L -30 3.0 1.00 16
231 ~30 6.0 0 17
232 -30 6.0 .25 18
233 -30 6.0 .50 19
234 -30 6.0 1.00 20
311
to 0 See reference 1
34y
31 30 1.5 0 21
412 30 1.5 .25 22
433 30 1.5 .50 23
Yal 30 1.5 1.00 2
k15 30 1.5 1.50 25
h21 30 3.0 0 26
o2 30 3.0 .25 27
423 30 3.0 .50 28
Yol 30 3.0 1.00 29
425 30 3.0 1.50 30
431 30 6.0 0 31
hz2 30 6.0 .25 32
433 30 6.0 .50 33
43k 30 6.0 1.00 34
435 30 6.0 1.50 35
W3 30 12.0 0 36
443 30 12.0 .50 37




GEOMETRIC PARAMETERS OF PLAN FORMS

TABLE I.- Concluded

NACA TN 3476

Plan form A; deg A A Figure
511 45 1.5 0 38
512 45 1.5 .25 39
513 45 1.5 -50 ko
514 45 1.5 1.00 43
515 45 1.5 1.50 42
521 45 3.0 0 43
522 45 3.0 .25 b
523 45 3.0 .50 45
524 45 3.0 1.00 46
525 45 3.0 1.50 ¢
531 45 6.0 0 48
532 45 6.0 .25 k9
533 45 6.0 -50 50
53k 45 6.0 1.00 51
5l 45 12.0 0] 52
611 60 1.5 0 53
612 . 60 1.5 -25 Sk
613 60 1.5 .50 55
614 60 1.5 1.00 56
615 60 1.5 1.50 5T
621 60 3.0 0 58
622 60 3.0 .25 59
623 60 3.0 .50 60
624 60 3.0 1.00 61
631 60 6.0 0 62
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TARLE IT
FORCE AND MOMENT COEFFICIENTS FOR ANGLE-OF-ATTACK YOADINGS
Damping-in-roll
Additionsal loading o
Plan form -
CLG Crt ¥ cDi cld cL1/2
111 1.64871L 0.63258 0.383%68 0.62TT7 .11277 0.402%9
113 1.85807 .T6562 41205 T3740 .13853 L7518
1k 1.87569 .78:08 11802 .Th780 Lk 4813k
121 2.4o011 . 87483 .36119 <T3731 .17358 64263
122 2.6L357 1.03227 .39048 TT973 .22206 T7508
123 2.69454 1.0820% 40157 .78963 .23673 .81588
124 2.69043 1.11252 41351 < TT439 .21828 84753
133 3.37812 1. 5397# .39659 .63846 .3h7h6 1.20486
211 1.76903 69710 .39406 69750 .12020 RIT-L10E
213 1.9439% .81_123 731 80348 .14090 .48000
21k 1.94567 .82125 42209 .80331 .14283 18533
221, 2.70036 1.01310 3517 . 86487 .19248 .69909
222 2.93175 1.17765 40169 .63750 23793 .82239
225 2.97252 1.22157 %1095 94539 2k987 85545
22 2.95065 1.24215 42098 .92268 25875 .87933
231 3.62802 1.28766 .35492 . 85056 .27066 1.02066
232 3.87786 1.5170% .39121 . 84030 .35628 1.24680
233 3.90762 1.58958 -40679 . 82704 -38598 1.32540
23k 3.846%0 1.63416 Aok 87 .T791354 Aa11e 1.38018
m 1.94963 .8ous56 L1267 -81311 13116 45239
2 2.00588 84812 42282 .85365 .14070 47807
413 1.99173 84872 L2612 L8167 14210 L8171
hax 1.94109 .83610 L3078 .80076 .14283 118%02
15 1.88573 .81975 A3k .75812 .14291 48245
421 3.01TT3 1.29773 -40353 -9899h 21456 -T5159
oo 3.12165 1.3262)4 L2485 1.03374 .24783 .83811
423 3.07014 1.32897 143287 1.00308 .25464 .85488
hoh 2.92692 1.29864 L1369 .92385 .25878 .86253
425 2.79483 1.26357 5211 - 78405 25989 . 86235
31 3.9587h 1.55052 39167 .87882 -2990% 1.06866
432 4 .06L464 1.73748 276 .87810 37218 1.25710 -
433 3.983%04 1.76646 44350 . 85662 .30l 1.29954
43l 3. 77202 1.74936 Y637 .80766 11118 1.33356
435 3.58176 1.71222 47804 .T7202 41682 1.33938
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TABLE II - Concluded
FORCE AND MOMENT COEFFICIENTS FOR ANGLE-OF-ATTACK LOADINGS
Additional loading Daml’i‘g;ini -roll
Plan form -
CLG Cem y* . cDi Cld_ cLl /2
I }.59360 | 1.74852 .3806% | 0.61536 { 0.36660 | 1.33740
Ih3 56228 | 2.06T48 45317 57984 .52188 | 1.68636
511 1.93662 .80382 41506 .79992 .13040 14868
512 1.97370 .83958 42538 . 82643 .13407 A 750
513 1.94378 .83430 2922 . 80235 .14097 L7640
514 1.86579 .81219 43531 .Th255 L1hakh 47633
515 1.7903% | .78903 | .4ho72 | .68868 | .14132 | 47480
521, 2.84253 | 1.15554 .4o651 .87363 .20313 .70869
522 2.90250 | 1.25139 43114 89571 .23721 .T9458
523 2.82432 | 1.24569 14106 .85671 .2lh06 . 81084
52l 2.64909 | 1.20486 45482 .T7559 .24 83k .81672
525 2.501%0 | 1.16445 46552 .T1559 .24927 .81513
531 3.50310 | 1.38696 .39592 | .68226 .26766 .95028
532 3.54030 | 1.54428 43620 /| .67188.| .33576 | 1.10910
533 3440 | 1.56882 45547 .65946 .35838 | 1.15986
534 3.23712 | 1.55268 47965 .63384 37584 | 1.19388
541, 3.88932 | 1.50732 .38755 43596 .31608 | 1.1426k
611 1.81259 L7511 160k . 70028 .12291 12260
612 1.82760 18737 43082 .70988 .11837 .33245
613 1.77234 .TT418 43681 67097 .13614 45573
614 1.65722 .T3998 L4652 .59592 .13653% 451416
615 1.55931 . TO94T .45499 .53913 .13617 15080
621 2.36382 .96159 10679 .60540 .24783 .83811
622 2.37666 | 1.04664 .11038 .60717 .20790 .68451.
623 2.28954 | 1.04175 45500 .5801% .21687 . 70428
624 2.1194% | 1.00566 L7hlg .53079 .22263% .T1343
631 2.6738% | 1.06410 -39797 .Lo28k .21018 74508
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TABLE ITI
LIFF AND BERDYHG-WOMENT COEFFIOTERTS FOR UNIT EFFECYIVE FLAP DEFLECTTION

. | #| S8 2900 R BRE 39E R
i [T T T
o | #| a5 Bl MEEH Tols EAE BEGS
|+ T FRRTE 0 A O A

.| &) bRis RERR GRS RRRE HERER A
| | EERE) HOH Gl MR Gl il
. | #|RNNR SN 2REER HAOR RRE EEER
) »| BIERE GOEGE 200 IO ST e

. | 2| AedaE 2EaeE GRRE0 RND0 BN G
o) o | BRERR EIAR JRMD SR04 Btk DOl
. | &| 88R% RAIEH SAS0D DGR BIMAR RMH
st L @% [ dn

.| 2| 60T $a0u Daqn nad ARG M
| | 900 RIAEH EREED RAAR (R R

| 1HERE R S et ) (e
A «| 33245 BOR0D 35A0L SRTRR 3REY 30N

2| FeRE v e e e
e | BEERR 26868 RURH RaER 803 G0

_m” A844Y SERAT SANEY SaBkd 332529 ¥9es

15




TARLE IIX - Conaluded

LIFT AND BEETITNO-MOMENT COEFFIUIENYS FOR UMITP EFFECYIVE FLAP DEFLECTION

NACA TN 3476
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XARLE IV
LIFF AND ROLLTNG-MOMENT CORFFIOIRNTE FOR UNIT EFFECFIVE ATUERON DEFLECTION
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TAHLE IV - Copalided

NACA TR 3476
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NACA TN 3476

.0541
.0219
.011%
.0087
.0070
.0064
.0060
.0060

locoocoocococoo!

.0633
.0293
.0164
.0123
.0096
.0086
.0079
.0078

'coocoocoocoo’

.0630
.0295
L0167
.0125
.0097
.0085
.0078
.0078

‘oooooooo!

.0284%
.0098
.0042
.0031
.0023
.0021
.0020
.0020

loocooocooo!

TABLE V

AERODYNAMIC-INFLUENCE~COEFFICIENT MATRICES

.0325
0315

[oNeNoNoNoNoNoNo
&
-

-O5TT
.1561

.0516
0411
0343
.0321
.0310

[oNoNoNoNoNoNoNe

-0.0051
0.0719

0.0149
0.0118
0.0096
0.0095
0.0092

(a) Symmetric loadings [QS:I

0.0136
0.0740
0.2398
0.1278
0.0848
0.0743
0.0671
0.0667

.0448
.1154
.2509
.1398
.09l
.0809

.0729
.0721

[eNeoNeoRoNoNoNoNo]

0467
.1182
2527
.1418
0954
.0806
0712

C0O0QOO0O0O

.0097
.0246
.1%26
.0623%
.0360
.0309
.0276
.0281

[eNoNoNoNoNoNoN o

Plan form 111

0.0021
0.0340
0.134h
0.3439
0.1995
0.1446
0.1327
0.1261

0.0093
0.0293
0.0798
0.2083
0.4555
0.28%0
0.2263%
0.2211

Plan form 113

0.0393
.0850
.1710
.3423
.2030
<1479
<1347
.1283

(oNeoNoRoNoNoNe)

.0313
.0T10
1221
2255
4311
2741

[eNeoNeoNoNeNoNoNe]

.2108

Plan form 11k

0.0429
0.0910
0.1767
0.3450
0.2044
0.147h
0.1330
0.1264

0.0360
0.0793
0.1312
0.2317
0.4317
0.2724
0.2127
0.20753

Plan form 121

-0.0068
0.0082
0.0535
0.1933
0.099k
0.0654
0.0603
0.0571

0.0082
0.0058
0.0227
0.0909
0.2575
0.1478
0.1105
0.1092

-2159 -

-0.0002

[sNeNoNoNeNoRoNo

0.
.0636
.1384
-29%0
5739

-34k9

el eNeRoNoNoNoNo] 0.00000

[eNoNoNoNoNeNoNel

0195

.0266
.0569
.1015
.1622
.26857
5247

.3169

.031h
.0654
1116 ©.
1701
.2878
.5194
.3582
.3103

.0066

.0039
.0152
0437

.3268
.2159
.1808

0.0083 -0.000%

0.00T9
0.0253
0.0538
0.1045
0.171k
0.2988
0.5519)

-
.0109
.0231
.Ohok
.0635
.1024
<1555
.2662
.4906|

[eNoRoNoNoNoNoNo

.0128]
.0265

.0665
.102k
1514
.2589
-48p9

OOOOO?OO

.0033]
.0015
.0052
.0140
.0367
.0756
-1653

[eNoNoReNoNoNea)

0.3403

19




NACA TN 3476

TABLE V.- Continued
AERODYNAMIC-INFLUENCE-COEFFICIENT MATRICES

(a) Symmetric loadings [Q] - Continued

Plan form 122

0.0429 0.0336 0.0181 0.0116 0.0066 0.0051 0.003T 0.0018
0.0182 0.0993 0.0581 0.0280 0.018% 0.011% 0.0097 0.0039
0.0089 0.0462 0.1508 0.0784 0.0378 0.0262 0.0181. 0.0086
0.0062 0.0253 0.0742 0.1985 0.1006 0.0520 0.0393 0.0160
0.0045 0.0190 0.0442 0.1037 0.2461 0.1299 0.0764F 0.0345
0.0039 0.0154 0.0366 0.0685 0.1%02 0.3002 0.1764 0.0662
0.0036 0.0148 0.0327 0.0622 0.1042 0.19%5 0.376F 0.1462
[0.0037 0.014% 0.0330 0.0592 0.1030 0.164%F 0.3047 0.3068
Plan form 123
0.0428 0.0361 0.0235 0.0163 0.0100 0.0072 0.0052 0.002L
0.0188 0.1017 0.0661 0.0373 0.0248 0.0156 0.012% 0.0051
0.0096 0.0489 0.1562 0.0885 0.0465 0.0317 0.0215 0.0100
0.0066 0.0272 0.078% 0.203% 0.1078 0.05T1 0.0420 0.0169
0.0047 0.0202 0.0469 0.1068 0.2464% 0.1305 0.075% 0.0335
0.00%0 0.0160 0.0379 0.0697 0.1391 0.2932 0.1682 0.0616
0.0037 0.0151 0.033% 0.0626 0.1022 0.187% 0.3611 0.1378
0.0038 0.0148 0.0337° 0.0596 0.1009 0.1579 0.2910 0.2956|
Plan form 124
[0.0435 0.0378 0.0270 0.0207 0.013% 0.0095 0.0066 0.0030
0.019% 0.10%3 0.0721 0.0455 0.0315 0.0201 0.0150 0.0061
0.0102 0.0513 0.1622 0.0981 0.0558 0.037T 0.0249 0.0111
0.0070 0.0290 0.0828 0.2110 0:1164 0.0631 0.0445 0.0L7h
0.00%9 0.0212 0.0493 0.1110 0.2511 0.1329 0.0742 0.0320
0.0041 0.0162 0.0386 0.0707 0.1390 0.2897 0.1592 0.0557
0.0036 0.0150 0.033L 0.0619 0.0993 0.1799 0.3460 0.1275
0.0037 0.0146 0.033% 0.0589 0.098L 0.1505 0.2759 o.285§
Plan form 133
0.0330 0.0238 0.0100 0.0053 0.0020 0.0017 0.0008 0.0005
0.0133 0.07351 0.0359 0.0119 0.0065 0.0028 0.0025 0.0008
0.0058 0.0310 0.1044 0.0%12 0.0127 0.0072 0.0039 0.0018
0.0035 0.0143 0.0348 0.1290 0.0456 0.014%F 0.0090 0.0031
0.0021 0.0095 0.0215 0.0565 0.1509 0.052% 0.0188 0.0077
0.0017 0.0065 0.0157 0.0291 0.0696 0.1738 0.0662 0.0175
0.001% 0.0060 0.0126 0.0249 0.0422 0.0928 0.21035 0.0649
0.0015 0.0060 0.0136 0.0239 0.0437 0.0740 0.161% 0.1945]



NACA TN 3476

looocoocoool

'oopppooo'

lcooocoocoocool

.0608
.0286
.0163
.0123
.0096

.0076
.0075

.0279
.0098
.00Lds
.0032
.002
.0022
.0020
.0020

TABLE V.- Continued
AERODYNAMTC-INFLUENCE-COEFFICIENT MATRICES
(2) Symmetric loadings [éﬂ] - Continued

Plan form 211

0.0258 0.017h 0.0099 0.0121 0.0066 0.0106
0.1356 0.0822 0.0477 0.0416 0.032F 0.0324
0.0668 0.2346 0.1440 0.0968 0.0824 0.0722
0.0404 0.1276 0.3356 0.2158 0.1559 0.1409
0.0334 0.0857 0.1977 0.h417 0.2962 0.2328
0.0285 0.0745 0.1442 0.2318 0.5528 0.397h
0.0271 0.0672 0.1318 0.2222 0.3861 0.6879
0.0262 0.0667 0.1253 0.2169 0.3356 0.5725
Plan form 213
0.0554 0.0445 0.0409 0.0350 0.0317 0.0286
0.1502 0.1133 0.0872 0.0772 0.0664F 0.0615
0.0790 0.2433 0.1706 0.1286 0.113% 0.1001
0.0498 0.1371 0.3342 0.2276 0.1732 0.1565
0.0400 0.0931 0.1999 0.4225 0.2897 0.2294
0.0337 0.0794 0.1457 0.2700 0.5146 0.3695
0.0315 0.0710 0.1318 0.2124 0.3588 0.6291
0.0305 0.0702 0.1253 0.2067 0.3120 0.5233
Plan form 214
0.0561 0.0461 0.0435 0.0382 0.0351 0.0318
0.1513 0.1159 0.0915 0.0829 0.072% 0.0672
0.0802 0.2460 0.1752 0.1350 0.1203 0.1066
0.0507 0.1392 0.3376 0.2325 0.1785 0.1613
0.0405 0.0941 0.201% o.k24h 0.2913 0.2298
0.0336 0.0791 0.1452 0.2688 0.5117 0.3646
0.0311 0.0700 0.1299 0.2091 0.3530 0.6201
0.0300 0.0689 0.1229 0.2028 0.3%053 0.5131
Plan form 221
0.0029 0.0075 -0.0014 0.0058 -0.0021 0.0054
0.0716 0.0318 0.01%0 0.0113 0.0080 0.0079
0.0308 0.128% 0.0623 0.0330 0.0255 0.0209
0.0160 0.0620 0.1859 0.099% 0.0585 0.0497
0.0127 0.037L 0.0984 0.2461 0.1420 0.0967
0.0103 0.0314 0.0658 0.1340 0.310% 0.2003
0.0100 0.0278 0.0598 0.1078 0.2046 0.393%6
0.0095 0.0280 0.0564 0.1059 0.1736 0.3207

ocdoocoooo

OO?O_OOOO

0.0000000

90000000

.0028

.0143
.0352
.0652
L1126
1721

.5240

.0140

.0292
.0489
L0732
.1109
<1599
.2635
A2

.0155

.0318
.0519
0753
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cooocooo!

:

-0390
L0L1Th
.0090
.0063
.0046
.0039
.0035
.0035

.0396
.0180
.0095
.0067
.0048
.0039
.0034
.0034

TABLE V.- Continued

NACA TN 3476

AERODYNAMIC-INFLUENCE-COEFFICIENT MATRICES

(a) Symmetric losdings Eas] - Continued

0.0320
0.0918
0.0U37
0:0245
0.0186
0.0150
0.0l
0.0137

0.0337
0.0936
0.0458
0.0261
0.0195
0.0154
0.0143
0.0138

0.0351
0.0962
0.0480
0.0276
0.0203
0.0156
0.0140
0.013k4

.0148 -0.0059
.00ko
.0013
.0009
.0006
.0005
.0005

0.0394
0.0138
0.0054
0.0041
0.0030
0.0030
0.0028

0.0202
0.0585
0.1418
0.0716
0.0437
0.0360.
0.0316
0.0316

0.0238
0.0641,
0.1459
0.0749
0.0457
0.0369
0.0320
0.0318

Plan form 222

0.0150
0.0343
0.0821
0.1889
0.1015
0.0679
0.0607
0.0575

0.0103
0.0256
0.0481
0.1069
0.2358
0.1372
0.1020
0.0999

Plan form 223

0.0188
0.0413
0.089%
0.1928
0.1038
0.0686
0.0606
0.05T1

0.0134
0.0313
0.0552
0.1122
0.2362
0.1361
0.0998
0.0975

Plan form 224

0.0219
0.0kT0
0.096k4
0.1992
0.1071
0.0691
0.059%
0.0555

0.0163%
0.0367
0.0621
0.1188
0.240%
0.1358
0.0968
0.0938

Plan form 231

-0.0058
" 0.00h)
~'0.0220
0.1082
0.0479
0.0266
0.0238
0.0221

0.0062
0.0011
0.0095
"7 0.0408
0.1446
0.0719
0.04T6
0.0478

0

[ojoNeoNeNoNoNeoNo

leNooloNoNoNoNeo

[eNoNeoNoNoNoNoNe]

.0085
.0187
.0371
.0658
137h
.2873
.1875
1587

.0108
.0229
.0k23
.0T00
.1378
.2820
.1815
.1528

.0130
.0270
.0kT5
LOThT
-1397
.2800
L1751
.1453

.0055
.0028

LOLTT
.0627

.1828
.1069
.0864

leloNoNoNoNoNoNo

O?OOOOOO

0.0000000

.0088

.0329
L0567
.0920
.1760

.2786

.0103
.0224
.0362
.0591
.0910
.169k

.2658

.0058
.000k
.0055
.0136
0327
L0941,
.2351
.1843

(e NoNoNoNoNoNoNe

el eNoNoNeNoNaNo)

[oNoNoNeoNoNoNoNeo!

.0034
.00T4
.01%0
.0238
.0433
.0730
L1425

-2857|

SDOOOOOOO

L0042 |

.0156
.0247
.0426
.0695
.1362

.0048
.0099
.0168
.0254
o) %)
L0651
.1287
.2699

.0027
.0012
.0018
.0056
.0148
.0325
.0862
.2036
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.0281
.0108
.0045
.0028
.0018
001
.0013
.0013

loooocoocool!

.0288
.0118
.00535
0033
.0020
.0016
-001>3
.0013

foocoocoocooo!

.0297
0127

.0059

.0023
.0016
.0013
.0013

locoocoocoooool

.0521
.0215
.0113

.0067
-0059

005k

loooocooooo!

0037 -

00000000

TABLE V.- Continued

AERODYNAMIC-INFLUENCE~COEFFICIENT MATRICES

(a) Symmetric loadings Eaé] - Continued

.0190
.0610
.0250
.0115
.0079
-0057
.0053
.0052

[oNoNoNoNeNoNoNeo

.0221
.0652
.0282
013k
.0090
.0062
.0056
.0054

[eNoNoNeNoNoNoNo

024l
.0692
.0312
.0153
.0100
.0066
.0056
.0054

0:1550
0.06T1

0.0328
0.0274
0.0257
0.0248

cooooooo

.0081
.0294%
.0888
-0379
.0188
0143
.0118
.0122

.0118
.036k4
095k
L0420
.0210
.0154
.0123
.0126

[eNeoNoNoNoNoNoNeo

.0149
.0425
.1028
.0465
.0233
.0162
.0123
.0125

[oNoNoNoNeNooNeok

.03%06
.0963
-2279
.1252
.0837
0712
.0634
0.0625

(eNoNoRoNoNoRol

Plan form 232

0.0051
0.0118
0.0376
0.1145
0.051k
0.0283
0.024)
0.0228

0.0026
0.00Th
0.0154
0.0473
0.1403
0.0681
0.0438
0.0437

Plan form 233

0.007h
0.0166
0.0450
0.1200
0.0541
0.0292
0.024h
0.0227

0.00L40
0.0104
0.0193
0.0520
0.1418
0.0676
0.0420
0.0418

Plan form 234

0.0100
0.0220
0.0528
0.1279
0.0579
0.0301
0.0239
0.0220

0.0056
0.0136
0.0242
0.0581
0.1466
0.0678
0.0396
0.0390

Plan form 411

0.0304
0.0739
0.1586
0.3245
0.1928
0.1397
0.1261
0.1195

.0266
.0692
.1236
.2256
Je21
.2704
2126
.2066

[eNoNoRoNoRoNoNe

.0023
.00LT
.0103
.0208
.0606
.1684
.0950
.0758

[eNoNeoNoNoNoNoNeo)

.003%0
.0060
.0126
.0227
.0608
.1645
.0896
.0705

ol oNoNoNoNoNoNel

.0038
L0077
.0150
.0251
.0621
.1629
.0836
L0637

[eRoNoRoNo oo e

02Th
0642
L1164
<1809
0.2996
0.5242
0.3678
0.3203

(oNeoNoNe

0.0015
0.0039
0.007TL
0.0151

0.0303.

0.0822
0.2095
0.1617

0.0020
0.0050
0.0081

0.0292
0767
-1990
.1511

oNoNe

.0025
.0058
.0090
.0167
.0278
0705
.1878
37T

[eNoNoReoNoNoNeoNo)

.0253
0632
.1093
2724
L2491
.3896
0.6470

[eNeoNoNoNeNo

0.0008
0.0017
0.0033
0.0061
0.0135
027k
.OTh1
.18%6

[eNoRe)

.0010
.0020
.0038
.0062
.0128
.0246
.0678
.1.760d

oNoNeoNoNoNoNo o

.0011
.0022
.0041
.0061.
.0118
.0209

.0595
.1681

[eNoNoNeNoNoNeoNe

.0131£1
.0311
-0549
.0831
.1232
727
2752
.h87qd

[eNeReoNoNoNoNoNeo
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locoocoocooo!

'poooooool

locooocoooo!

lopooooooI

-0595

.0156
.0116

.00Th
.0065
.0063

.0609
.0286
.0162
.0121
.0090
.00Th
.0063
.0061.

.0628
.0295
.0167
.0123
.0091
0075

.0056

[eNeoNeNoNoNoNoNel

[oNeoNeNoNeoNoNoNeo

(el ojoNoNoNoNoNe

eNeoNoNeoNeoNoNoNel

TABLE V.- Continued

AERODYNAMIC-INFLUENCE-COEFFICIENT MATRICES

(a) Symmetric loadings I:QS:I - Continued

0535
.1450

.0L468
.0369
.0303
.0278
.0266

.0546
473
0775
.0h81
.0376
.0303
.0273
.0258

.0563
.1516
.0800
.0496
.0382
.0300
.0262
.0243

.0580
.1561
.0823
.0509
.0387
.0296
.0251
.0226

0450
.11%0
.2395
L1343
.0890
.0732
.0631
.0612

oNoNeNeoNoNoNoNe!

.OL6T
L1167
2466
.1380
.0903
0724
.0603
.05Th

([eNeoloNoNoNoRoNel

.0h80
.1201
-2535
L1413
.091)
0.0717
0.0578
0.0536

[oNeoNoNoNe)

Plan form 412

o.ok17

0.0879
0.1687

" 0.3259

0.1938
0.1390
0.1237
0.1166

0.0382
0.0827
0.1341
0.2294
0.4159
0.2646
0.2058
0.1990

Plan form 413

.Ol3L
.0908
1724
.3300
.1952
.1382
1212
.1130

[oNeReoNeoRoNoNeoNe

0.0398
0.0855
0.137h
0.2324
0.4182
0.2634
0.2018
0.1936

Plasn form Lik

0.0450
0.0939
0.1775
0.3383
0.198
0.1367
0.1162
0.1059

0.0k12
0.0881
0.1}10
2371
L4251
.2623
.19hT7
.1833

CO0O00O0

Plan form 415

.o0k61
.0963
.1819
3467
.2009
.1356
.1118
.0992

(oleNeoNeoNoNoNoNe)

0.0420
0.0898
0.1436
0.2413
0.4329
0.2622
0.1884
0.1732

.0372
.0T66
.1260

.1850
-2959

5099
.3548
-307h

HoNoNoNoNeolNoNoNo]

.0388
.0791
.1290
.1873
.2967
-5095
.3502
.3009

[eNeNoNoNoNoNoNo

-0399
.0812

<1317

.2988
5122

.2886

0.0000000
&
-3

.0360
0754
.1187
.1764
. 246k
3785
.6255
.5204

[eNoNeoNoNoNoNoNo)

L0374
0779
.1215
L1784
.2465
.3T64
.6221
.51l

[oNoNeoNeoloNoNoNo

.0384
0797
36

.1801
.2466
3748
.6204
.5052

[eNeNoRoNoNoNeNo]

NACA TN 3476

.0181
.0370
-0595
.0850
.1217
L6TT
.2657
R yery

(oNeoNoNoNoNoNoNe

90000000
|
(o0}

.OOSDOOOOO
R
@
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TABLE V.- Conbtinued
AERODYﬁAMC-MLIMICE-@EﬁTIcm MATRICES
(a) Symmetric loadings [Qs] - Continued

Plan form 421

0.0260 0.0192 0.0100 0.0124k 0.0076 0.0108 0.0070 0.0053
0.0078 0.0720 0.0449 0.0301 0.0276 0.0244 0.0243 0.0117
0.00%0 0.028 0.1241 0.0770 0.0539 0.0496 0.0452 0.0230
0.0022 0.0139 0.0573 0.1789 0.112%k 0.083%0 0.0778 0.0371
0.0015 0.0103 0.0322 0.0924 0.2344F 0.1530 0.1201 0.0593
0.0013 0.0079 0.0255 0.0585 0.1341 0.2933 0.2050 0.0883
0.0011 0.0072 0.0212 0.0502 0.0959 0.189%6 0.3676 0.1525
| 0.0011 0.0067 0.0208 0.0460 0.0918 0.1580 0.2972 0.2889
‘ Plan form k22
0.0118 0.0101 0.00T4+ 0.0066 0.0056 0.0053 0.0051 0.0025
0.0051 0.0280 0.0195 0.014%0 0.012F 0.0109 0.0107 0.0052
0.002% 0.0130 0.0438 0.028% 0.020% 0.0184 0.0168 0.008%
0.0015 0.0067 0.0213 0.0588 0.0374k 0.0276 0.0258 0.0123
0.0010 0.0047 0.0119 0.0%303 0.0736 0.0478 0.0373 0.0184%
0.0008 0.0034 0.0090 0.0186 0.0411 0.0895 0.0619 0.0265
0.0007 . 0.0029 0.0072 0.0153 0.0285 0.0561L 0.1107 0.0456
0.0006° 0.0027 0.0069 0.0138 0.0266 0.0456 0.0880 0.087kh
Plan form 423
0.0379 0.0333 0.0253 0.0225 0.0191 0.0178 0.0167 0.008k
0.0168 0.0912 0.0652 O0.0k7h 0.0416 0.0362 0.0350 0.0170
0.008% 0.0438 0.1429 0.0939 0.0675 0.0599 0.0545 0.0273
0.0055 0.0233 0.0708 0.1897 0.1207 0.0885 0.0817 0.0388
0.0035 0.0158 0.0393 0.0973 0.2332 0.1495 0.1155 0.0569
0.0027 0.0110 0.0285 0.0578 0.1269 0.278 0.1897 0.0807
0.0021 0.0092 0.0219 0.0459 0.0837 0.1685 0.3400 0.1390
0.0020 0.0082 0.0206 0.0L01 0.0769 0.1331 0.2649 0.2700
Plan form Lok -
0.0400 0.0356 0.0275 0.0246 0.0205 0.0187 0.01735 0.0086
0.0180 0.0970 0.0702 0.0515 0.0446 0.0379 0.0360 0.0175
0.0093 0.0476 0.1523 0.1008 0.0717 0.0623 0.0556 0.0278
0.0061 0.0257 0.0763 0.2007 0.1267 0.0905 0.0822 0.0389
0.0039 0.0170 0.0418 0.1016 0.2420 0.151% 0.11%0 0.0559
0.0027 0.0112 0.0287 0.05T% 0.1262 0.2812 0.1857 0.0779
0.0020 0.0087 0.0205 0.0425 0.0770 0.1593 0.3349 0.1346
0.0019 0.007k 0.018% 0.0351 0.067hF 0.1175 0.2487 0.2672
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TABLE V.- Continued
AFRODYNAMIC-INFLUENCE-COEFFICIENT MATRICES
(2) Symmetric loadings [Qs - Continued

Plan form 425

Fo.oulg 0.0375 0.0291 0.0259 0.0215 0.0191 0.0173 0.0086
0.0190 0.1019 0.0Tk2 0.0543 0.0465 0.0387 0.0361 0.0LTk
0.0099 0.0503 0.1603 0.1060 0.0747 0.0636 0.0555 0.0276
0.0065 0.0273 0.0805 0.210% 0.1316 0.0920 0.0819 0.038k
0.0040 0.0178 0.0436 0.1054 0.2507 0.1535 0.1123 0.0547
0.0028 0.0113 0.0288 0.0572 0.1266 0.2854 0.1828 0.0753
0.0020 0.0083 0.0195 0.0400 0.0720 0.1524F 0.3313 0.1306
| 0.0018 0.0067 0.0165 0.0311 6.0599 0.108% 0.2334 0.2652
Plan form 431
0.0132 0.0092 0.0010 0.0058 -0.0001 0.0051 -0.0003 0.0025
0.0018 0.0400 0.0211 0.0095 0.0105 0.0065 0.0089 0.0031
0.0004k 0.0097 0.0717 0.0370 0.0201 0.0189 0.0153 0.0085
0.0004 0.0030 0.0228 0.1055 0.0556 0.0341 0.0319 0.0145
0.0002 0.0022 0.0087 0.0400 0.1397 O0.0T77 0.0537 0.0268
0.0002 0.0013 0.0064F 0.0185 0.0618 0.1758 0.1085 0.0438
0.0001 0.0013 0.0045 0.0146 0.0346 0.0928 0.2235 0.088L
0.0002 0.0011 0.0045 0.0120 0.0319 0.0673 0.1651 0.18914
Plan form 432
0.0270 0.0205 0.0126 0.0100 0.0075 0.0067 0.0062 0.0031
0.0097 0.0593 0.035% 0.0208 0.0169 0.0133 0.0129 0.0062
0.0033 0.0211 0.089 0.0475 0.0278 0.023% 0.0199 0.0103
0.0017 0.0076 0.0316 0.1126 0.0599 0.036k 0.0330 0.0151
0.0009 0.004% 0.0123 0.0432 0.1380 0.0749 0.0503 0.0250
0.0006 0.0026 0.0080 0.0189 0.0581L 0.165F 0.0986 0.0390
0.0005 0.0022 9.0054 0.0139 0.0298 0.0808 0.204k4 0.0790
0.0005 0.0018 0.0051 0.0108 0.0265 0.0544 0.1435 0.1745
Plan form 433 -
0.028% 0.0228 0.0149 0.0118 0.0087 0.0075 0.0066 0.003%
0.0112 0.064% 0.0405 0.0247 0.0194 0.0149 0.0140 0.0067
0.0043 0.025% 0.0946 0.0531 0.0314 0.0253 0.0211, 0.0107
0.0022 0.0097 0.0363 0.119% 0.0635 0.0379 0.0333 0.0152
0.0011 0.0053 0.0142 0.0460 0.131% 0.0750 0.0487 0.0241
0.0007 0.0029 0.0086 0.0191 0.05TL 0.1637 0.0942 0.036k
0.0005 0.0023 0.005% 0.0131 0.0270 0.0745 0.1967 0.0743
0.0005 0.0018 0.0049 0.0097 0.0231 0.046k 0.1306 0.1687
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g

[eNeoNoNeoNoNeNoNeo)

.0127
.0054
.0028
.001k
.0008
.0005
000k

lOOOOOOOO]

.0321
.0136
.0059
.0031
.00k
.0008
.000k
.0003%

OOOOOOO]

lo

.0066
.0001
.0001
.0000
.0000

.0000
.0000

lcococoocool

.0233
.00T71
.0017
.0006
.0002
.0001
.0001
.0001
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TABLE V.- Continued

AFRODYNAMIC-INFLUENCE-COEFFICIENT MATRICES

(a) Symmetric loadings [Qs - Continued

.0254
.0706
.0299
.0121
.006k
.0032
.0022
.0016

.0272
.0752
.0327
.0136
.00T0
.0033
.0021
0014

[eNoRoNoNoNoNoNe]

.0049
.0225
.0015
.0005
.0003
.0001
.0002
.0000

[eNoNoNeoNoNoNoNe

.0161
O4TT
.0126
.0029
.0013
.0006
.0005
0.0003

eNoNoloNoNo e

.0189
.0500
112k
0463
.0179
.0093
.0048

.0038

[eNeoNeoNoNoNoNoNe)

.0019
.0107
.0Lk26
.0062
.0015
.0013

eRvieoReNoNoNoNe

.0009

Plan form 43k

0.0138
0.0290
0.0603
0.130L
0.0503
0.0195
0.0120
0.0080

0.0100
0.0221
0.0356
0.0692
0.1493
0.0567
0.0235
0.018

Plen form 435

0.0151
0.0316
0.0653
0.1393
0.0535
0.0195
0.0111
0.0067

0.0108
0.0239
0.0%83
0.0735
0.1566
0.0566
0.0210
0.0154

Plan form W41

0.0037 -0.0022

0.0006
0.0183
0.0647
0.0136
0.0039
0.00%2
0.0019

0.0052
0.0049
0.0276
0.0872
0.0239
0.0085
0.0081

Plan form 443

0.0057
0.0113
0.0291
0.078
0.0178
0.0046
0.0030
0.0015

0.0035
0.0080
0.0122
0.0329
0.0902
0.021k4
0.0061
0.0055

.0082
.0163
-0275
.0399
.0763
.1652
.0665
.0355

[eNeoNoNoNoNoNeNe

.008k
.0169
.0283
.0l10
OTTT
.1676
.0612
.0282

[eNeoNoNoRoNoRoNe)

.000L
.0075
.0107
.0387
.1098
.0386
.0196

[eNoNoNoNeoNeoNoNo])

.0027
.0050
-0095
.0134
03Tk
.1020
0.0276
0.0103

[eNoNoNoNeoNo)

003k -

eNoReoNoNoRoNoNo)

[eNeNoNoNoNeoNoNo]

[eNoNoNeoNoNeNoNo

COO0OO0O0O0O0O0O

.0069
Noxpnt
.0217
.0331
.0k65
.0890
.1881
112

.0067
L0143
.0214
.0%24
.okl
.0853
.1828

0959

.0023
.00L45
.0027

.0122

.0195
.0552
-1387
.0817

.0022
.00kLT
.0061
.0119
.0165
.0L56
1176
.0545

.0034
.0068
.0108
.0148
.0225
.0327
.0678

(ol eNeNoRoNoNoNel

OO?O?O?O
3
\O

00000000
o]
=
=

00000000
(o]
=
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.0595

0

0

o.
0.0108
0

0

o.
0.0057

0.0633
0.0296
0.0165
0.0119
0.0085
0.0066
0.0053
| 0.0049

©0000000

OO?OOOOO

oleNoNoNoNoNoNo]

TABLE V.- Continued

Amonmmc-mm-comcm MATRICES

(a) Symmetric loadings [Qé] - Continued

-0556
.1502
.0781
0473
0357

0242
.0225

.0582

.0818
.04ok
.0365
.0271
.0224
.0200

0.0612
.0.1892
020
¢.2384
0.1558

Plan form 511

0.0658
0.148
0.3110
0.6302
0.3698
0.2640
0.2358
0.2223

0.0547
0.1405
0.2454
0.4:08
0.8199
0.5206
0.1053
0.3925

Plan form 512

0.0425
0.0892
0.1704
0.3285
0.1921
0.1345
0.1175
0.1093

0.039k4
0.0846
0.1363
0.2316
0.4189
0.2627
0.2006
0.1924

Plan form 513

0.04k0
0.0920
0.1746
0.3343
0.1939
0.1329
0.1132
0.1036

0.0406
0.0870
0.1394
0.2350
0.4228
0.2609
0.1946
0.1842

Plan form 514

0.0458

0.0957
0.1812
0.3464
0.1976
0.1302
0.1055
0.0925

0.0419
0.0896
0.1431
0.2410
0.4332
0.2593
0.18%6
0.1678

0.0609
0.1332
0.2343
0.3573
0.5852
1.0190
0.7110
0.6170

0.0388
0.0792
0.1293
0.1880
0.2987
0.3137
0.3535
0.3038

0.0399
0.0813
0.1318
0.1902
0.3000
0.5146
0.348
0.2948

0.0408
0.08%0
0.1342
0.1927
0.3031
0.5204
0.3385
0.2761

0.0529
0.1312
0.2214
0.3428
0.4893
0.7594
1.2582
1.0486

0.0378
0.0788
0.1229
0.1807
0.2501
0.3820
0.6305
0.5221

N OO
BN RY
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COO0O00O0O0O0

.OPOOOOOO
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0.0301
0.0653
0.1118
0.1660
0.2427
0.33Th
0.5357
0.9489

0.0190
.0387
.0617
.087h
.1239
.1695
.2678
761 |

eNoRoNoNoNoNo

.0196
0397
.0629
.0883
1241
.1685
.266L4
L76k |

CO0O0O0O0OO0OO0

.0200

.0405
.0639
.0892

.1675
.2651
-4801 |
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039k

0.
0.
0.0071
0.0041
0.0024
0.0017
0.0013
0.0013

0.0410
0.0178
0.0083
0.0049
0.0027
0.0019
0.0013

TABLE V.- Continued
AERODYNAMIC-INFLUENCE-COEFFICIENT MATRICES
(2) Symmetric loadings [Qs] - Continued

Plan form 515

0.0606 0.0497 0.0473 0.0428 0.0412 0.0399
0.1634 0.1246 0.0988 0.0916 0.0838 0.0827
0.0851 0.2640 0.1872 0.1462 0.1355 0.1275
0.0511 0.1442 0.358 0.2466 0.1943 0.1849
0.0373 0.080% 0.2016 0.4443 0.3060 0.2505
0.0266 0.0661 0.1286 0.2588 0.5272 0.3798
0.0210 0.049% 0.0993 0.17h2 0.3296 0.6312
0.0179 0.0437 0:0831 0.1528 0.2565 0.4906
Plan form 521
0.0222 0.0090 0.0152 0.0067 0.0138 0.006%
0.0725 0.0467 0.0307 0.0296 0.0256 0.0270
0.0250 0.1262 0.0787 0.0553 0.0521 0.0480
0.0101 0.0528 0.1829 0.1149 0.0857 0.0817
0.007TL 0.0260 0.0879 0.2406 0.1572 0.1246
0.0050 0.0195 0.0508 0.1306 0.%025 0.2119
0.0045 0.0152 0.0416 0.0879 0.1887 0.3810
0.0040 0.0147 0.0367 0.0822 0.1527 0.3035
Plan form 522
0.0334 0.0244 0.0217 0.0187 0.0179 0.017hk
0.0926 0.0639 0.0456 0.0407 0.0363 0.0362
0.0405 0.1429 0.0917 0.0657 0.0600 0.0560
0.0185 0.0646 0.1902 0.1199 0.0888 0.0843
0.0116 0.0319 0.0910 0.2372 0.1529 0.120%
0.0075 0.0220 0.0499 0.1236 0.288 0.199%
0.0062 0.0161 0.0383 0.0778 0.1712 0.358%
0.005% 0.0150 0.0325 0.0703 0.1325 0.2778
Plan form 523
0.0356 0.0267 0.0237 0.0200 0.0188 0.0181
0.0979 0.0690 0.0495 0.043h 0.0381 0.0376
0.0451. 0.1516 0.0981L 0.0697 0.0624 0.0578
0.0215 0.0705 0.1988 0.1245 0.0907 0.0854
0.0131 0.0345 0.094% 0.2422 0.1533 0.1191
0.0080 0.0225 0.0493 ,0.1216 0.2881 0.195%
0.0062 0.0155 0.0357 O0.0715 0.1622 0.3526
0.0051 0.0139 0.0280 0.0622 0.1189 0.2645

0.0201
0.0407
0.0642
0.0894
0.1243%
0.1665
0.2639
0.4832
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[eNeNoRoNoNoReNo)

.0196
96

.0058
.0032
.0020
.0013
.0011

0467
.0209
.010k4
.0063

.0020
.0012
.0009

.0125
.0006
.0001
.0001
.0000
.0000
.0000

.0%06
.0099
.0025
.0010
.000k
.0003
.0002
.0002

TABLE V.- Continued

AFRODYNAMIC INFLUENCE-COEFFICIENT MATRICES

(a) Symetric loadings [Qg] - Continued

.0%88
.1059
.0504
.0249
0147
.0083
.0058
.00

.0413
.1127
0541
.0271
0157
.0084
.0054
-0037

[oNoNoNeNeNoNoNol

.0123
.0k02
.0064
.0013
.0011
.0005
.0006
.0003

(s NeoNeNoNeNoNoNe

0.0228

020196
0.0051
0.0026

.0011
.0007

(oo eNoNoNoNoNe

-0.
0.

0
0
0
0
0
0

o
0
0
0
o
0
o
0

0
0
0
o.
0
o
o
0

.0295
.0756
.1647
0782
0377
.0228
.0140
.0117

0315
.0608
1755
.0839
.0ko1
.0230
.0129
.0100

0001
o2kh
.0739
.0179
.0048
.0036
.0020
.0022

.0138
.0384
-0936
.0280
.0079
.ook7
.0025
.0025

Plen form 524

0.0260
0.0514
0.1068
0.2141
0.1002
0.0485
0.0318
0.0232

0.0215
0.0466
0.0746
0.1320
0.2545
0.1205
0.0626
0.0505

Plan form 525

0.027T7
0.058
0.1137
0.2271
0.1053
0.0483
0.0291
0.0192

0.0225
0.0489
0.0783
0.1385
0.2663
0.1210
0.0566
0.0422

Plan form 531

0.0079 -0.001%4

0.0083
0.0399
0.1100
0.0341
0.0119
0.0089
0.0063

0.0126
0.0196
0.0585
0.1L467
0.0554
0.0251
0.0220.

Plan form 532

0.0109
0.0221
0.0506
0.1200
0.038
0.0123
0.0083
0.0053

0.0082
0.0180
0.0285
0.063%0
0.1466
0.0516
0.0203
0.0171

0.0195
0.0394
.0645
0.0928
0.1555
0.2922
0.1493
0.0970

.0199
.0402
.0658
094l
.1581
.2980
-1399
.0802

[oNeoNoNoNoNoRoNe

0.00T71
.0053
.0206
0343
.0811
-1855
.0865
-0549

[eNeoNoRohoNoNo]

0.0073
0.0141
0.0245
0.0368

0.1752

0.0730
0.0403

.0181
.0378
05TT
0845
1142
.1866
.3418
.2189

(e R eNeNoNoNeoNoNeo

0017
.0112
.0153
.0342
-0557

[eleNoRoNoNoRoNe

NACA TN 3476

.0093
.0188
.0296
.0k09
.0581
.0800
.1391
.2811

(oNeoNoNoNoNoRe o]

.0092 |
0184

.0201

.0564
L0767
.1338
2767

OOOO?OOO
o

.0035
.0027
.0097
.0153
.0287
0463
.0940
2048 |

(ol eoRoRoNoNoNeoNe

.0036

.0069
.0112
.0159
.0266
.0408
.0841
.1888

(el o oNoNeNoNoNe
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.0325
.0122
.0038
.0016
.0006
.0003
.0002
.0002

[eNeoNoNoNeoNeoNeoNe)
[eNeoNoNoNoNoNeNo]

.0352
0142
.0052
.0023
.0008
.0005
.0002
.0002

[eReoNoNoNoRoNeNe)
[eNeNeoNoNeRoNoNo]

0.0062
-0.0006
0.0002
-0.0000
0.0000

[eNeoNoReNoRoNoNo)

-0.0000
0.0000

0.0489
0.0158
0.0060
0.0041
0.0028
0.002k
0.0020
0.0020

OCOO0OO0O0O0O0O0

TABLE V.- Continued

AERODYNAMI.C - INFLLUENCE-COEFFICTENT MATRICES

(e) Symmetric loadings [Qs:l - Continued

.0258
0725
.0254
.00Th
.003%
.0015
.0011
.0007

.0290

.0806

.0314
.0102

.00kl

.0018

.0011

.0006

.00Th
.0219
000k

.0005

.0000

.0000
.0001
.0000

0473
1367
.0586
.0295
.0215
L0164
L0147
.0136

0.
0.
.10k2
.0340
.0098
.0052
.0026
.0025

[eNeNoReNoNoNeoNo O0O0O0O0O0

(eNeNoNoNeNoNoNo/

[eNoNeNeNoNoNoNea)

0165
osh7

.019%
.0518
<1175
.0k15
.0121
0057
.0025
.0021

.0028
L0145
.0431
.0024
.0008
.0005
.0002
:0005

.0287
.0978
.2324
.1159
.0686
0541
051
0437

Plan form 533

0.0130 0.009% 0.008L
0.026T 0.0208 0.0158
0.0572 0.0328 0.0264
0.1291 0.0672 0.0385
0.0413 0.1512 0.0782
0.0126 0.0504 0.1736
0.0078 0.0176 0.0654
0.0045 0.01k2 0.0315
Plan form 534
0.0153 0.0108 0.0087
0.0317 0.0239 0.0172
0.0659 0.0378 0.0285
0.1432 0.0738 0.0407
0.0463 0.1611 0.0797
0.0129 0.0498 0.1754
0.0070 0.0145 0.0560
0.0033 . 0.0106 0.0208
Plan form 541
0.0049 -0.0031 0.00u4k
-0.0009 0.0073 -0.0020
0.0226 0.0032 0.0097
0.0671 0.0320 0.0093
0.0083 0.0919 0.0430
0.0017 0.0174 0.1165
0.0016 0.0041 0.03%06
0.000% 0.0045 0.0101
Plan form 611

0.0370 0.0260 0.0353
0.07T70 0.0733 0.0706
0.1620 0.1280 0.1235
0.3336 0.2317 0.1884
0.1856 0.4366 0.310L
0.1243 0.267Th 0.5458
0.1068 0.2004 0.3722
0.0982 0

[eNeNeoRoNeNoNoNe)

[eNeNeoNoNoNoNoNe]

SD.OOOOOOO

.0073 _
.0152
.0222
0347
.0koh
.0084
-2075

.0032

.0010
014k
.0186
.0599
.1469
.0726

0.0258
0.0698
0.1178
0.
0
0

1820

.2598

0.
1913 0.3179 0.5590

6770

0.0038
00Tk
.0116
.0159
.0252
.0376
.08k
.1809

O0O0000O0

.0037
-0073
L0114
.0152
.0230
.0328
.0700
.1683

[eNeNoNoNoNoNoNe

.0019
.000T7
.00k2
.0038
.0120
.0191
.0529
1376 |

[eNeoRoRoNoNoNeNo]
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0.0639
0.0287
0.0145
0.009%
0.0060
0.0046
0.0037

| 0.0035

Fo 0662
0.0%02
0.0159
0.0104
0.0066
0.0047
0.0036

| 0.0033

0.0709
0.0326
0.017h
0.0116
0.00T1
0.0048
0.0033
| 0.0028

0.0754
0.0347
0.0185
0.0124
0.0075
0.0047
0.0029

0.0022

TABLE V.- Continued

AFRODYNAMIC-INFIUENCE-COEFFICIENT MATRICES

(2) E;ymmetric loadings [Qs:l

Plan form 612

0.0573 0.0458 0.0439 0.0407

0.1558 0.1162
0.0766 0.2494
0.0416 0.1291
0.0285 0.0753
0.0202 0.0559
0.0170 0.0439
0.01535 0.0412

0.0598 0.0481
0.1622 0.1215
0.081% 0.2596
0.0451 0.1354
0.0303 0.0T778
0.0205 0.0550
0.0163 0.0409
0.0131 0.0371

0.0643 0.0516
0.1742 0.1303
0.0880 0.27%
0.0493 0.1450
0.0322 0:0813
0.0201 0.0535
0.0145 0.0357
0.0115 0.0302

0.0684+ 0.0547
0.1852 0.1382
0.0936 0.2950
0.0524 0.1533
0.0337 0.0845
0.0199 0.0529
0.0132 0.03%22
0.0095 - 0.0252

0.0917
0.1755
0.3409
0.1873
0.1197
0.0976
0.0867

0.0873
0.1595
0.2372
0.433%0

0.2573
0.1840

0.1709

Plan form 613

0.0456
0.0953
0.1819
0.3517
0.1904
0.1165
0.0901
0.0769

0.0418
0.0896
0.1430
0.2422
0.4404
0.2537
0.1720

0.1546

Plan form 61k

0.0483
0.1009
0.1929
0.3751
0.1973
0.1124
0.0790
0.0618

0.0433
0.0928
0.148
0.2515
0.4584
0.2502
0.1526
0.127h

Plen form 615

0.0507
0.1059
0.20%0
0.39%35
0.2046
0.1104
0.0T713
0.0507

0.04k45
0.0957
0.1527
0.2605
0.4770

*0.2497

0.1384
0.1070

- Continued

0.0407 0.0401
0.0827 0.0832
0.1338 0.128%
0.1927 0.1869
0.3064 0.2567
0.5320 0.3935
0.3522 0.655T7
0.2933 0.5337
0.0415 0.0410
0.0843 0.0849
0.1362 0.1308
0.1951 0.1893
0.3083 0.257h
0.5348 0.3926
0.3419 0.6558
0.2751 0.5239
0.0421 0.0415
0.0854 0.0859
0.1381 0.1321
0.1973 0.1909
0.3121. 0.2573
0.5442 0.3918
0.3230 0.6582
0.2381 0.5009
0.0423 0.0413
0.0858 0.0857
0.1390 0.1315
0.1986 0.1902
0.3156 0.2552
0.5542 0.3896
0.3060 0.658
0.2032 0.4718

NACA TN 3476

.0203|
.01
-064:8

-0907

<17k
<2775
-5000 |

OOO'OOOOO
O\

.0208T
.0Lk20
.0661

.0919
.1282

-1733
6l
.5030 |

0.0000000

.0211
.0Lh27
.0672
-0930
.1288
.1723
-2756
-5109 |

[oReoloNoNeoNoNoNeo)

.0212
.0428
.0673
.0931

iy oy
5155 |

oNoloNoNoNoNeNo]




NACA TN 3476

0.0239
0.0029
0.0002
0.0003
0.0000
0.0001
0.0000

0.0001

0.04T4
0.0181
0.0056
0.0025_
0.0010
0.0006
0.0003
0.0003

-
0.0500
0.0207
0.0079 .
0.0036
0.001%
0.0008
0.000%
0.0004

0.0546
0.0235

0.0049

0.0019
0.0010

.1 0.0004
| 0.0003

TABLE V.- Contlnued

AERODYNAMIC-INFLUENCE-COEFFICIENT MATRICES

(2) Symmetric losdings Bhﬂ - Continued

.0261
.Q738
.0172
.0037
.0027
.0013
.0013
.0009

(eNoNoNeoNoNoNoNeol

0.0389
0.1081
0.0398
0.0123
0.0061
0.0029
0.0023
0.0016

0.0424
0.1169
0.0481
0.0168
0.0079
0.0034
0.0024
0.0015

0.04T1

0.1293

0.0102 '0.0570

0.0221
0.0099
0.0039
0.0023
0.0012

0.0055
0.0498
0.1328
0.0k19
0.0133
0.0089
0.0056
0.0055

.0270
Noyalt
.1613
.0593
.0198
.0113
.0063
.0058

[eNoloNeoNoNeoNo o]

-0303
-0793
.1758
.0689
.0233

.0061
.0052

[sNeoNoReoNoRoNeNe

Plan form 621

0.0178
0.0265
0.0808
0.1954
0.0756
0.0320
0.0233
0.0181

0.0029
0.0305
0.0523
0.1182
0.2600
0.1198
0.0654
0.0570

Plan form 622

0.0234
0.0483
0.0982
0.2098
0.0813
0.0%313
0.0205
0.014h

0.0195
0.0421
0.0667
0.1250
0.258
0.1109
0.0525
0.0431

Plan form 623

0.0260
0.0540
0.1081
0.2240
0.0867
0.0309
0.0184
0.0116

0.0211
0.0458
0.072k4
0.1318
0.2668
0.1082
0.0449
0.0348

Plan form 624

0.0292
0.0610
0.121)
0.2473
0.0954
0.0%06
0.0156
0.0078

0.0230
0.0501
0.0796
0.1432
0.2853
0.1070
0.0358
0.0248

[eNeNoNoNoNoNoNe [eNeoNeoNeNoNoNoNo

(eNoloNeoNoNoNoNe

[eNeoNoRoNeoNoNoNa)

.0166
.0220
.0518

0852
.164h
.3308

.1843
134l

.0188
-0373
.0606
.0887
1586
.3140
.1588
.10%6

.0196
.0392
.0635
.0910
.1586
.3129
143
.0829

.0202
.0k06
.0662
.0937
L1614
.3184
<1257
-0555

.0029
.0290
.04T0
.0839
.1299

4236
.3218

O0.000000

.0187
.0384
.0576
.0862
1232
.2115
<3946
.2831

[eNoNeoNeNeoNoNeNo]

.0192
.0397
.0595
.0868
.1203

.3843
.2586

O0.000000

.0189
039k
.0591
.0856
.1153
.1953

.2176

O?OOOOOO

[eNoNoNoNeNoNoNe]
F
b

©0000000
o
o)
=

33
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TABLE V.- Continued
AERODYNAMIC- TRFLUENCE-COEFFICTENT MATRICES
(2) Symetric losdings [Qg| - Concluded

Plan form 631
0.0119 0.03159 -0.0022 0.0098 -0.0036 0.0087 -0.004k1 0.0043
-0.0007 0.0404 0.0298 0.0043 0.0152 0.0011 0.01%0 0.0011
0.0001 0.0015 0.0782 0.0456 0.0151 0.0220 0.0108 0.0106
0.0000 0.0003 0.0095 0.1198 0.0640 0.0298 0.035F 0.0139
-0.0000 0.0003 0.0011 0.0228 0.1623 0.0865 0.0527 0.0300
0.0000 0.0000 0.0013 0.0036 0.0418 0.2061 0.1233 0.048
-0.0000 0.0002 0.0002 0.0033 0.0102 0.0700 0.2665 0.1053
| 0.0000 -0.0000 0.0008 0.0009 0.0095 0.0285 0.156F 0.2405]

(b) Antisymmetric loadings [Qa]

Plan form 111

0.7895 0.2427 0.179% 0.0346 0.0825 0.003% 0.0251
0.3170 1.9802 1.0382 0.4338 0.3056 0.1404 0.0766
0.1569 0.9189 3.4050 1.7805 0.8727 0.5081 0.2099
0.1085 0.4863 1.6633 L4.6593 2.433 1.158 0.5325
0.0700 0.3308 0.8937 2.266T7 5.6063 2.7052 1.035%
0.0149 0.1950 0.5527 1.1299 2.5528 5.9327 2.2616

0.0211 0.0962° 0.2516 0.5391 0.9877 2.1671 5.1766

Plan form 113

0.8439 O0.7454 0.5521. o0.443%0 0.2948 0.1828 0.0804
0.%3820 2.0437 1.M441  0.9628 0.6819 0.394% 0.183h4
0.2009 1.0108 3.1943 1.9954 1.1910 O0.7326 O0.3173
0,1358 0.5616 1.6128 %4.1398 2.3264 =~ 1.2093 0:5619
0.0869 0.3733 0.8861 2.0502 Lk.7614 2.3564 0.9195
0.0548 0.2215 0.5427 1.0380 2.188 4.90935 1.8756

0.0258 0.1080 0.2487 o0.hgk1 0.8541 1.8003 L.2289
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lcoocooocoo!

lcooocoooo!

lccoocooo!

3950

-1369

0575
.0%096
.0250

.0165

.0078

.5105
.2151
.1028
L0667
0415
.0264
.0125

4868
.2120
.1048
.0680
.0420
.0264
.0125

TABLE V.- Continued

AERODYNAMIC-INFLUENCE-COEFFICIENT MATRICES

(b) Antisymetric loadings [Qa] - Continued

0.T7h01
2.0172
1.0052
0.5612
0.3721
0.2202
0.1071

-0.0641
1.0016

- 0.4151

0.1924
0.1322
0.07T1
0.0392

0.3962
1.17h2
0.5345
0.2740
0.1794
0.1059
0.0526

0.4066
1.1473
0.5376
0.2805
0.1818
0.1066

0.0527

Plan form 114

0.5636 0.4718 0.3325
1.4502 1.0050 O.T4s0
3.1639 2.0176 1.2512
1.6056 4.1017 2.3449
0.883% 2.0%355 4.7018
0.5390 1.0%02 2.1598
0.2467 0.486 0.8438
Plan form 121
0.1168 -0.0668 0.0648
0.3364 0.1021 0.0605
1.829% 0.7120 0.2516
0.8208 2.6120 1.1110
0.4098 1.1991 3.2768
0.2573 0.5753 1.W475
0.1165 0.2787 0.5480
Plan form 122
0.2084% 0.1239 0.0597
0.6731 0.3035 0.1715
1.7617 0.8750 0.3660
0.8234 2.2618 1.0403
0.4256 1.0544 2.6554
0.2614 0.5134 1.1746
0.1196 0.2473 O.4h7h
Plan form 123
0.2566 0.1679 0.0882
0.729% 0.3866 0.2243
1.7392 0.9401 0.4337
0.8276 2.2078 1.0612
0.4306 1.0361 2.5382
0.2619 0.5052 1.1218
0.1197 0.2427 0.4275

0.2134
0.4489
0.7937
1.2503

2.3463
k. 8247
1.7694

-0.0355
0.0258
0.1283
0.3962
1.3761
3.6210
1.308%

0.0332
0.0756
0.1902
0.h0hk2
1.1331
2.8485
1.0297

0.0470
0.1038
0.2247
0.4293
1.0930
2.6781
0.9672

35

0.0961
0.2118
0.3512
0.5879
0.9223
1.8428
k.1408

WHOOOOO
-g‘

0.0172 |

0.0432
0.0792
0.1732
0.3422
0.9263
2.3929

-




36 NACA TN 3476

TABLE V.- Continued
AERODYNAMIC-INFLUENCE-COEFFICIENT MATRICES

(b) Antisymmetric loadings [Q,a_] - Continued

Plan form 124

468 0.Joko 0.283 0.2027 0.1152 0.0618 0.0225
.2078 1.1182 0.7532 0.4475 0.2752 0.1326 0.0533

1052 0.535% 1.7138 0.9871 0.498 0.2613 0.0924
0.28% 0.8280 2.1736 1.0906 0.4602 0.1818
022 0.182%F 0.432% 1.0256 2.4638 1.0716 0.332L
.0262 0.1058 0.2597 0.498% 1.0850 2.5542 0.8662
.0122 0.0520 0.1178 0.2383 0.4113 0.9196 2.2623

looocoococoo!
o
&

Plan form 133

.3211  0.2%06 0.0958 0.0473 0.0157 0.0088 0.0017—

o}
0.1288 0.7090 0.3440 0.1091 0.0521 0.0155 0.0072
0.0555 0.297h 1.0068 0.3876 0.1058 0.0465 0.0108
0.0332 0.1325 0.42%31 1.2330 0.413% 0.12002 0.0350
0.018% 0.0817 0.1871 .0.5130 1.4131 0.431% 0.0833} '’
0.0116 0.0443 0.1126 0.2170 0.5688 1.5350 0.3999
0.0052 0.0234 0.0486 0.1098 0.1948 0.5371 1.h46T5
Plen form 211
0.7880 0.375T 0.2328 0.1249 0.1136 0.0483 0.0348
0.3226 1.9728 1.1466 0.5949 0.4275 0.2333 0.1207
0.1616 0.9288 3.3173 1.8705 1.0286 0.6356 0.2827
0.1113 0.h977 1.6335 4.4982 2.4502 1.2524 0.6013
0.0715 0.3361 0.8825 2.1999 5.3564 2.6440  1.0507
0.0457 0.198: 0.5437 1.1016 2.4476 5.6218 2.1642
0.0215 0.0976 0.2480 0.5251 0.9506 2.0581 4.8750

Plan form 213

.8%09 0.7378 0.5558 0.4614 0.3260 0.2142 0.1003

3772 2.0167 1.k397 0.9886 0.7345 0.4526 0.2217
.1989 1.0005 3.1596 2.0043 1.2445 0.804L 0.369k
0.5566 1.5990 %4.1013 2.3483 1.2697 0.6159
.0856 0.3691 0.878% 2.0331 L4.7209 2.3730 0.9561
.0538 0.2185 0.5365 1.0285 2.1700 4.8563 1.87uk
.025% 0.1065 0.2k55 0.4888 0.8479 1.7823 L.1706

looooocool
%
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.821)
3750
.1992
.1349
.0859
.0538
.0252

'coooocoo!

- 3909
1372
-0498

.0256
L0167

-0079

'ooopooo'
e

4799
.2049
.0994
.06L5
.0k00
.0252
.0119

'oooooool

TABLE V.- Continued

AFRODYNAMIC-INFLUENCE-COEFFICIENT MATRTICES

(b) Antisymmetric loadings [Q,a] - Continued

0.7350
2.0010
0.9987
0.5578
0.3691
0.2176
0.1056

0.0451
1.0008
0.4215
0.2024
0.1372

0.0797
0.0k01

0.3884
1.1187
0.5165
0.2673
0.17h0
0.1018
0.0502

0.3942
1.0996
0.5207
0.2736
0.1765
0.1025
0.0501

Plan form 21k

0.5638 0.4791 0.3488
1.4453  1.0152 0.7716
3.1426 2.0196 1.2799
1.5967 L4.0786 2.3577
0.87T7%+ 2.0246 4.6789
0.5341 1.0228 2.1493
0.2438 0.4819 0.83%88
Plan form 221
0.09%0 -0.0100 0.0491
0.434%0 0.1749 o0.1177
1.7701 0.8148 0.3618
0.8049 2.4866 1.1785
0.4071 1.1530 3.0679
0.2528 0.5558 1.3615
0.1k 0.2674 0.5179
Plan form 222
0.2%364F 0.1625 0.0945
0.6938 0.3765 0.2407
1.7002 0.927% 0.4657
0.8048 2.1930 1.1014
0.4182 1.0317 2.5637
0.2547 0.5027 1.1395
0.1160 0.2403 0.4351
Plan form 223
0.26T7 0.1966 0.1202
0.7295 0.4355 0.2862
1.6829 0.9700 0.5165
0.8088 2.1521 1.1129
0.4221 1.0175 2.4766
0.2546 0.4954F 1.0991
0.1156 0.2357 0.4189

0.2341
0.4870
0.8406
1.2922
2.3629
L. 7979
1.759%

-0.0093
0.0581
0.2087
0.5089
1.3850
3.3390
1.2086

0.05T0
0.1273
0.2694
0.5027
1.1729
2.7199
0.9839

0.0719
0.1550
0.3005
0.5208
1.1406
2.59)
0.9365

PROOOOO
N
8

37




38 . ) NACA TN 3476

TARLE V.- Continued
AERODYNAMIC- INFLUENGE-COEFFECIENT MATRICES
(b) Antisymmetric ldadings [Q,a] - Continued

Plan form 224

0.1501 0.3925 0.2825 0.2199 0.14%14 0.0853 0.0363
0.2010 1.080k O.7846 O0.k750 0.3243 0.1800 0.0815
0.1025 0.5211 1.6663 0.9996 0.5605 0.3303 0.1364
0.0669 0.2773 0.8111 2:1277 1.1303 0.5421 0.2408
0.0410 0.1778 0.42h3 1.0096 2.4222 1.1227 0.4003
0.0252 0.1021 0.2529 0.4830 1.0700 2.5043 0.9023
0.0117 0.0495 0.1138 0.2308 0.4048 0.8087 2.2018
Plan form 251
0.198% -0.0T45 0.0832 -0.0562 0.0488 -0.0287 0.0161
0.0546 0.5276 0.1034 0.0505 0.0146 0.0176 0.0025
0.0176 0.18:9 0.9732 0.2873 0.1025 0.0478 0.0210
0.0125 0.068: 0.3811 1.4238 0.498 0.1627 0.0691
0.0071 0.0478 0.1618 0.5872 1.8379 0.6692 0.1880
0.0049 0.0260 0.1026 0.2536 0.7555 2.1132 0.6812
0.0022 0.0140 0.0450 0.1257 0.2706 0.7419 2.0173
Plan form 232
0.3060 0.2063 0.0861 0.0506 0.0223 0.0140 0.0046
0.1175 0.6621 0.3144 0.118 0.0662 0.0291 0.0132
0.048% 0.2685 0.9568 0.3925 0.1406 0.0728 0.0251
0.0292 0.1180 0.3961 1.2182 0.468 0.1577 0.06L7
0.0165 0.0737 ©0.1776 0.508 1.1455 0.5288 0.1454
0.010k 0.0408 0.1068 0.2212 0.5881 1.5960 0.4987
|0.0048 0.0208 0.0471 0.1080 0.208% 0.5548 1.5095
Plan form 233
0.2916 0.2225 0.1161 0.0691 0.0327 0.0181 0.0063
0.1188 0.6571 0.3615 0.1568 0.0869 0.0373 0.0165
0.0522 0.2801 0.9545 0.4355 0.1668 0.0 0.0282
0.0313 0.1280 o0.ko70 1.18:k 0.4788 0.1633 0.0654
0.0175 0.0779 0.18:8 0.4980 1.3598 0.4981 0.1339
0.0107 0.0k2% 0.108 0.2152 0.5484F 1.4635 0.4451
0.0049 0.0213 0.0472 0.1030 0.1915 0.5037 1.3720
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TABLE V.- Continued
AFRODYNAMIC-INFLUENCE-COEFFICIENT MATRICES

(b) Antisymmetric loadings [Qa] - Continued

Plan form 234
0.2782 0.2263 0.1361 0.0866 0.0434 0.0226 0.0078
0.1177 0.6435 0.3892 0.1923 0.1075 0.0466 0.0190
0.0543 0.2855. 0.9486 0.k723 0.1956 0.0966 0.0312(
0.0327 0.134%7- 0.4157 1.1657 - 0.4952 0.1718 0.0659
0.0182 0.0805 0.1906 0.4934h 1.3019 O0.4767 0.1229
0.0108 0.0427 0.1086 0.2101 0.5177 1.3585 0.394T
0.0047 0.0211 0.0457 0.1001L 0.1Th7 0.4592 . 1.251k

Plan form 411
0.7696 0.6033 0.4093 0.3593 0.2547 0.1855 0.0887
0.310k 1.9606 1.3175 0.8843 0.6809 oO.4h2h 0.2285
0.1509 0.9175 3.1950 1.9892 1.2453 0.8410 0.Lhoh7
0.1016 0.4874F 1.5690 L.2766 2.4530 1.3592 0.6838
0.0639 0.3222 0.8413 2.092% 5.0200 2.5502 1.0523
0.040k 0.1886 0.5126 1.0465 2.2977 5.2168 2.0308
0.0189 0.0923 0.2333 0.4969 0.84h 1.9138 L4.u4876

Plan form 412

.8298 0.7335 0.5547 O.472Fk 0.3508 0.2439 0.1213
3734 2.0080 1.4338 1.0033 O0.7760 0.5062 0.2610
.19352  0.9843  3.1459 2.0120 1.2878 0.8693 0.L4206
L1280 0.5363 1.5738 14.0968 2.3778 1.3290 0.6688
0797 0.3491 0.8489 2.0138 L4.7319 2.4126 0.9988
0193 0.2026 0.5115 1.0060 2.1652 L4.878 1.9005
.0229 0.0977 0.2313 O0.4746 0.8112 1.7880 4.1853

locooocooo!

Plan form 413

L824k  0.7351 0.5631 0.48%0 0.3605 0.2509 0.1.'349—1
3743  2.0033 1.4439  1.020k 0.7919 0.5179 0.2669
L1962 0.9911 3.1423 2.0234F 1.3026 0.8804 0.L4264
.1%Lk  0.5430 1.580%F 4.0822 2.3775 1.3324 0.6706
.0810 0.3528 0.8527 2.0078 L4.697L 2.3970 0.9931
.0l96 0.20%0 0.5097 0.9985 2.14hhk 4.8292 1.8813
.0227 0.0969 0.2283 0.4675 0.8290 1.7664 h.1haT |

lococoooco !




0.821k
0.3747
-1979
1321
.0818
.0k93

IOOOOO

0223

0.8213
0.3751
0.1986
0.1326

0817

0.
0.0487
0.0211

0.3665
0.1080
0,0396
0.0259
0.0145
0.0092

| O .ook1

0.4626
0.1957
0.0893
0.05%0
0.029%
0.0171

0.00Th4

TABLE V.- Continued

AERODYNAMIC-INFLUENCE-COEFFICIENT MATRICES

NACA TN 3476

(b) Antisymmetriec loadings [Q%] - Continued

0.7357
2.0009
0.9955
0.5494
0.3551
0.2016
0.0945

0.7365
2.0021
0.9978
0.551%
0.3554

Plen form 414

0.5675
1.1498
3.1426
1.5866
0.8552
0.5053
0.2221

0.4890
1.0307
2.0323
h.o78:
2.0051
0.9888
0.4559

0.3663
0.8019
1.3133
2.3806
4.6791
2.1263
0.8122

Plan form 415

0.5693
1.15%0
3.1459
1.5901
0.8558
0.5012
0.2157

0.4913
1.0348
2.0371
h.0812
2.0045
0.9815
0.4459

0.3684
0.8056
1.3178
2.3833
4.6757
2.1160

0.7979

Plan form 421

0.1354h
0.6046
1.697k
0.7283
0.3409
0.1996
0.086k

0.1461
0.3675
0.9759
2.3500
1.0508
0.480k
0.2229

0.0797
0.2845
0.5701
1.2743
2.8490
1.2357
0.4570

Plan form 422

0.2743
0.7305
1.663L
0.7548
0.3587
0.2016
0.0851

0.2243
0.4783
1.0025
2.151%
0.9698
0.4368
0.1970

0.1610
0.3610
0.60Tk4
1.1883
2.5094
1.0771
0.3899

0.2551
0.5254
0.8883
1.3363
2.35884
L. 7976
1. 7454

0.2566
0.5280
0.8913
1.3380
2.3856
k. 7863%
1.7310

0.0753
0.1798
0.3856
0.6754
1.3994
3.0568
1.0956

0.111h
0.2310
0.4055
0.6376
1.2365
2.6453
0.9373

0.1271

0.2707
0.4305
0.6726
0.9897

1.867T
4.1139

0.1279
0.2720
0.4321
0.6734
0.9883
1.8618
4.1038 |

0.0280
0.0951
0.1828
0.3k0k
0.5628
1.1731
2.7036 |

0.0552
0.1196
0.1943
0.3207
0.4991
1.0142
2.533§_
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4550
.1988
095k
.05T4
.0316
.0178
-0075

lOOOOOOO'

.2000
.0991
.0606
.0331
.0179
.0072

'OOOOOOO'

.89
.2006
.1006
.0620
.0338
.0179
.0069

IOOOOOOO'

-1750
.0235
.0052
.00k1
.0016
.0013
.000k

locoocooocoo!

TABLE V.- Continued

AERODYNAMIC-INFLUENCE-~COEFFICIENT MATRICES

(b) Antisymmetric loadings [93 - Continued

0.3932
1.0834
0.5027
0.2457
0.1441
0.0T43
0.0334

0.3943
1.0803
0.5128
0.2570
0.1493
0.0T74hs
0.0318

0.3951
1.0806
0.5172
0.2619
0.1515
0.0739
0.0304

0.1197
0.5297
0.1255
0.0360

1 0.0228

0.0098
0.0052

Plan form 423

G

&-ﬂ
PRIES

©000n 00
833

&

0.2353
0.4984
1.0185
'2.1322
0.96%0
0.4266
0.1875

0.1694
0.3758
0.6229
1.1849
2.1550
1.0422
0.3682

Plen form L2k

0.2920 0.24%27 0.1750
0.7564F 0.5124 0.3862
1.6662 1.03235 0.6352
0.7852 2.127% 1.1870
0.3745 0.9613 2.4225
0.1985 0.4146 1.0100
0.0776 0.17Th1  0.3407
Plan form 425
0.2047 0.2457 0.1773
0.7610 0.5182 0.3904
1.6700 1.0393 0.6405
0.7926 2.1299 1.1804
0.3780 0.9619 2.4125
0.1960 0.4068 0.9923
0.0736 0.1645 0.3216
Plan form 431
0.0182 0.063% 0.007T4
0.2729 0.1198 0.1104
0.9429 0.466 0.2276
0.2865 1.3633 0.6566
0.0952 0.4733 1.7325
0.0531 0.1661 0.6302
0.0195 0.0732 0.1936

0.1166
0.2404
0.4145
0.6376
1.2092
2.5649
0.8969

0.1198
0.2464
0.4209
0.6385
1.1895
2.5034
0.8520

.0.1208

0.2483
0.4228
0.6381
1.180%
2.4748
0.8211

0.033%0
0.0559
0.1616
0.3107
0.7850
1.9635
0.63%66

*0.3187

0.05TT
0.1241
0.1987
0.3201
0.4881
0.9813

2.261} |

0.0592

0.1267
0.2016
0.3197
0.4790
0.9532

2.2051

0.0596_
0.1273
0.2020

0.4737
0.9579

2.1765_

0.0029
0.0371
0.0718
0.1612
0.2961
0.7252

1.8505 |

41
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TABLE V.- Continued
AERODYNAMIC-INFLUENCE-COEFFICIENT MATRICES

(b) Antisymmetric loadings [Qa] - Continued

Plan form 432

0.2946 0.2222 0.1337 0.1009 0.0673 0.0463 0.0229
0.1051 0.6443 0.3781 0.212% 0.1534F 0.093% 0.0496
0.0347 0.2259 0.9380 0.4936 0.2599 0.171% 0.0799
0.0167 0.0767 0.3280 1.1969 0.583 0.281% 0.1434
0.007+ 0.0389 0.113% 0.4235 1.3179 0.6384% 0.2402
0.0040 0.0169 0.0565 0.1438 0.498% 1.5552 0.5692
[0.0015 0.0075 0.0202 0.0592 0.1441 0.4816 1.4631]
Plan form 433
0.2858 0.2290 0.1466 0.1110 0.073% 0.049% 0.0242
0.1125 0.6467 0.4003. 0.2335 0.1653 0.1000 0.0522
0.0k23 0.2510 0.9437 0.5114% 0.274L 0.1766 0.0825
0.0205 0.091% 0.3499 1.1739 0.5792 0.2779 0.1401
0.0089 oO.0M4h 0.1226 0.4192 1.3489 0.6026 0.2254
0.004k 0.018 0.0575 0.1382 0.4610 1.4477 0.5247
0.0016 0.0076 0.0199 0.0535 0.1265 0.4285 1.3587 |
Plan form 434
0.2781 0.23%09 0.1549 0.1185 0.0779 0.0510 0.0247
0.1153 0.643h 0.4143 0.2492 0.174F 0.1035 0.0531
0.0Lk77T 0.2680 0.9488 0.528: 0.2862 0.1798 0.0833
0.0238 0.1042 0.3707 1.1659 0.5788 0.2752 0.1365
0.0102 0.0492 0.1314 0.4203 1.%3031L 0.5737 0.2116
0.0047 0.0195 0.0575 0.1322 o0.k276 1.358¢ 0.4833
0.0016 0.0070 0.0189 0.0460 0.1085 0.3698 1.2659
Plan form 435
0.2756 0.2318 0.158: 0.1218 0.0798 0.0513 0.0246
0.1163 0.6429 0.4205 0.2563 0.1785 0.1040 0.0528
0.0500 0.2751 0.9535 0.5375 0.2016 0.1799 0.0825
0.0254 0.1105 0.381% 1.1681 0.5805 0.2724F 0.1335
0.0108 0.0515 0.1356 0.k225 1.2872 0.5584 0.2030
0.0047 0.019% 0.0563 0.1275 0.4067 1.3124 0.4590
0.0016 0.0065 0.0179 0.0405 0.0973 0.3318 1.217h
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0.0843
-0.0025
0.0018
0.0002
0.0003
0.0001
0.0001

0.2039
0.0624
0.0149
0.0053
0.0020
0.0007
0

0.7565
0.2906
0.1337
0.0882
0.0540
0.0340
0.0157

0.8605
0.3691
0.1638
0.0685
-0.0185
-0.0610

-0.0948

AERODYNAMTC-INFLUENCE-COEFFICIENT MATRICES

TABLE V.~ Continued

~ (b) Antisymmetric loadings [o,a] - Continued

eNoNoNoNoNo]

.1408
J167
.1090
.0251
.0091
.0040
.0002

[eNoNoNoNeNoNe

0.6388
1.9664
0.8969
0.4621
0.3002
0.1729
0.0841

0.7605
2.0852
0.9926
0.4oul
0.2675
0.1031
-0.0245

-0.0188
0.1291
0.5369
0.0731
0.018%4
0.0092
0.0037

.0721
2131
-5629
-1297
.0300
.0103
.0056

OOOOOOO

0.4240
1.3378
3.2016
1.5404
0.8152
0.4911
0.2214

0.5742
1.4841
3.2595
1.5748
0.7611
0.4098
0.183%6

Plan form 441
0.0360 -0.0141
0.0151 0.0485
0.2202 0.0635
0.8100 0.3242
0.157T4+ 1.0751
0.0375 0.2534
0.0143 0.0561

Plen form 443
0.0480 0.0276
0.0963 0.0635
0.2488 0.1004
0.6T79 0.2733
0.1347 O.TTT76
0.0328 0.1600
0.0066 0.0350

Plan form 511
0.4001 0.2718
0.920F 0.7129
2.0136 1.273%6
h.2932 2.4733
2.08%6 5.0421
1.0314 2.298
0.4872 0.8907

Plan form 512
0.4923 0.3690
1.0411 0.8122
2.0821 1.3385
h.oz7h  2.4592
2.0143 4.8901
0.9406 2.1908
0.3662 0.8420

0.0190
0.0049
0.0641
0.1129
0.4186
1.2910
0.307Th

0.0178
0.0335
0.0641
0.0994
0.2892
0.8548
0.1562

0.2110
0.4708
0.8678
1.3799
2.56TT
5.2438
1.9211

0.2582
0.5331
0.9083
1.3757
2.4875
5.06T4
1.8407

-0.0046
0.016k
0.0195
0.0690
0.133%6
0.4384
1.3

0.0087
0.0185
0.0271
0.0534
0.0888
0.2755

0.873T7 |

0.0958
0.2423
0.4191
0.6958
1.0616
2.0423

4. 5129 |

0. 1290—
02759

0. 69lm
1.0335
1.9706
4. 3&7&-

43




0.
0.
0.
0.
0.
0.
—0.

0.
o.
0.
0.
O.
0.

0.

o.
0.
0.
0
0
0

—o.

Iooooooo1

8305
3760
1952
127k
o767
olksh
0200

8290
3712
1978
1300
o780
ouh7
0182

8300
3781
1987

-1307
L0767
0432

0225

.3522
.0823
.022€
.0149

.00T71
0018

'TABLE V.- Continued

NACA TN 3476

AERODYNAMIC-INFLUENCE-COEFFICIENT MATRICES

(b) Antisymmetric loadings [Qa] - Continued

0.7397
2.0159
0.9917
0.5356
0.3389
0.188%
0.087h

0.T41h
2.0172
0.9989
0.5438
0.3322
0.1

0.0826

0.743%2
2.0210
1.0027
0.54T1
0.3432
0.182h
0.0784

0.3051
1.009k%
0.3380
0.1237
0.0T40
0.0362
0.017h4

0.1265
0.6313
1.7292
0.6792
0.2813
0.1558
0.0626

Plan form 513

0.487h
1.0280
2.0345
4.100k
1.9971
0.9751
0.4h6h

0.3657
0.801%4
1.3139
2.3904
4.7178
2.1355
0.8131

Plan form 51k

0.4923
1.0368
2.0437
4.101%
1.99hk
0.956k
0.4252

0.3696
0.808L4
1.3220
2.3951
4. 7025
2.1108
0.7842

Plen form 515

0.hohh
1.0409
2.0495
4.1080
1.9936
0.9436
0.4086

0.3711
0.8111
1.3254
2.3959
4.7015
2.09%9
0.7584

Plan form 521

0.178
0.3808
1.0080
2.4175
1.0208
0.4298
0.1912

0.0778
0.3097
0.5956
1.3208
2.9561
1.2385
0.4359

0.2557
0.5267
0.8917
1.3435
2.4096
4.8542
1. 7667

0.2584
0.5315

0.8969 ..

1.3457
2.4009
L. 8238
1.7384%

0.2592
0.53351
0.8088
1.3465
2.3980
4.8127
1.7166

0.0949
0.1935
0.k110
0.7075
1.4586
3.1959
1.1268

0.1278
0.2722
0.4332
0.6779
0.9997
1.801%
4.1693
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|OOOOOOOl

el oNoNoNoNeoNo]

lOOOOOOOl

locoococooo!

4811
.1982
.0825
.olk2
.0217
.0117
.0046

4729
.20%6
.0923
.0508
.0246
.0126
.00LT

4679

.2059
.0984
.0558
.0270
.0130
.00

L1670
.2070
.1007
.0581
.0280
.0130
.00L3

AFRODYNAMTC-INFLUENCE-COEFFICIENT MATRICES

TABLE V.- Continued

(p) Antisymmetric loadings [Qa.] - Continued

4061

.5025
2242
.1188
.0540
.0224

OCO0OO0OO0OOPRO

5077

5187
2420
.1268
.0547
.0209

COO0OO0OO0OKHO

0.4089
1.1195
0.5255
0.2499
0.1303
0.0543
0.0195

0.2837
0.7511
1.703%0
0.7267
0.3079
0.159%
0.0610

0.2934
0.7666

1.7065
0.7521
0.3%208
0.1595
0.0581

0.2997
0.7TTTL
1.7133
0.T754
0.3326
0.1570
0.0525

0.3026
0.7825
1.7198
0.7870
0.3383

0.1546
0.0L486

Plan form

0.2345
0.4o48
1.0256
2.1959
0.9345
0.3810
0.1612

Plan form

0.2428
0.5117
1.0hok
2.1755
0.9280

0.36Th
0.1488

Plan form

0.2487
0.5236
1.0540
2.1728
0.9278
0.3515
0.1322

Plan form

0.2513
0.5291
1.0614
2.1775
0.9295
0.3h1k
0.1207

522

0.1710
0.37%0
0.6269
1.2146
2.5680
1.0538
0.3539

525

0.1765

0.3894
0.6387
1.2066
2.5031
1.0081
0.3229

524

0.1800
0.3961
0.64Th
1.2055
2.4642
0.9636
0.2836

525

0.1813
0.3987
0.6510
1.2067
2.4523
0.9389
0.2581

0.1202
0.2464
0.4248
0.65Th
1.2687
2.7248
0.940k

0.1232
0.2525
0.4305
0.6537
1.2341
2.6285
0.8863

0.1245
0.2551
0.4330
0.6502
1.2076
2.5522
0.8220

0.1245
0.2550
0.4324
0.6470
1.194%
2.5152
0.TT764

0.0602
0.1289
0.2056
0.3338
0.5146
1.0464
2.#232_

0.061.7'T

0.1317 |

0.2086
0.3315
0.5006
1.0074

2. 5386_

0.0623
0.1327
0.2097
0.3292
0.4887
0.9734

2.2708

0.0621.
0.1524
0.2089
0.3268
0.4815
0.9542
2.2347
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0.1653
0.0080
0.0017
0.0017
0.0003
0.0005

0.0000

0.3224
0.1040
0.0261
0.0103
0.0036
0.001T7

0.0005

0.3120
0.1165
0.0359
0.0143
0.0048
0.0020
0.0006

Fa 3025
0.1216
0.0439
0.0183
0.0060
0.0022
0.0008

TABLE V.- Continued

NACA TN 3476

AERODYNAMIC-INFLUENCE-COEFFICIENT MATRICES

(b) Antisymetric loadings E@a

0.1575
0.5278
0.0819
0.0160
0.0109
0.0031
0.0022

0.2394
0.6876
0.2036
0.0507
0.0220
0.0075
0.0031

0.2466
0.6946
0.2402
0.0671
0.0269
0.0088
0.0029

0.2482
0.6915
0.2663
0.08%
0.0319
0.0098
0.0022

0.0054
0.3113
0.9658
0.2238
0.0527
0.0287
0.007T

0.1430
0.3995
0.9807
0.2838
0.0720
0.0315

0.0088

0.1558
0.4235
0.9951
0.3148
0.0822
0.0324
0.0092

0.1640
0.14387
1.0026
0.3443
0.0926
0.0325
0.0097

Plan form 531

0.0853 -

0.1118
0.5018
1.h4397
0.4069
0.1081
0.0450

-0.0008
0.1315
0.231%
0.6993
1.8331
0.5826
0.1451

Plan form 532

0.1087
0.2226
0.5146

. 1.2450

0.3%678
0.0933
0.0342

0.0736
0.1639
0.2676
0.6108
1.4826
0.14463
0.100%

Plan form 533

0.1180
0.24li6
0.5312
1.2196
0.3662
0.089k%
0.0289

0.0786
0.1748
0.2821
0.5975
1.3989
0.403%6
0.0845

Plan form 534

0.1247
0.2600
0.5487
1.2118
0.370h4
0.0852

0.021%.

0.0820
0.1823
0.2935
0.5926
1.3424
0.3650
0.0703

- Continued

0.0456 0.0006
0.0542 0.0458
0.1802 0.0768
0.3271 0.1778

0.8434 0.3193
2.1160 0.7909
0.6321 2.0355

0.0518 0.0263
0.1016 0.0556

0.1827 0.0862
0.2915 0.1540
0.6725 0.2541
1.6486 0.6112
0.4560 1.5869
0.0539 0.0272
0.107T% 0.0576
0.1855 0.0887
0.2849 0.1483
0.6257 0.2352
1.51%5 0.5562

0.388 1.#551J

0.0542 0.0270
0.1089 0.0575
0.1860 0.088
0.2786 0.1423
0.5865 0.2175
1.5005 0.5046
0.3120 1.3355
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0.0775
-0.0091
0.0035
-0.0010
0.0006
-0.0002
0.0002

0.7206
0.2286
0.0810
0.0501
0.0271
0.0166
0.0071

0.93517
0.3262
0.0397
0.1363%
0.2009
-0.7620
-2.3085

8575
.3839
.1922
1164
.0618
.0%08
.0132

[eNoNoNeoNoNoNe)

OO0OO0OO0OO0OKO

OCO0ODOOMO

eNoRoNel Ll Vo]

AFRODYNAMIC-INFLUENCE-COEFFICIENT MATRICES

TABLE V.- Continued

(v) Antisymmetric loadings [Q;] - Continued

0879
.2728
.0086
.0081
.0013
.0017
.0009

.6798
9854
.8139
3637
.2198
.1165
0549

- 8uk5
-3229
-0353
L4606
2177

-1079
.6622

.T591
0717
<9977
.5061
.2879
.1398
-0739

-0.028
0.1709
0.5368
0.0236
0.0125
0.0008
0.0036

0.3957
1.353%6
3.2806
0.4933
0.7212
0.4119
0.1758

0.6442
1.6634
3.6525
1.7185
0.9076
0.3719
-0.5478

0.5TTh
1.4821
3.2301
1.5601
0.7610
0.3990
0.1504

Plan form 541
0.0472 -0.019%
0.0010 0.0653
0.2648 0.0531
0.8%22 0.3687
0.0886 1.1273
0.0199 0.1769
0.0013 0.033%

Plan form 611
0.4399 0.2599
0.9376 0.7326
2.0617 1.3093
h.4478 2.5589
2.0850 5.2689
0.9825 2.3590
0.1499 0.8925°

Plan form 612
0.5498 0.41k2
1.1581 0.9081
2.3130 1.4875
4.7198 2.73%07
2.2162 5.h711
0.8740 2.3258

-0.1472 0.6123

Plan form 613
0.4965 0.3738
1.0454 0.8178
2.0696 = 1.3359
k.1781 2.4279
1.9604%  4.8053
0.8785 2.10k2
0.3708 0.7531

0.0245
-0.0016
0.0796
0.1106
0.4655
1.3819
0.2438

0.2357
0.4877
0.8963
1.4286
2.6788
5.5173
2.0068

0.2914
0.5987
1.0139
1.5275

886

5.6396
1.7989

0.2628
0.5400
0.9109
1.3650
2.404
4.9630
1.7715

-0.0060
0.0223
0.0180
0.0816
0.1425
0.4926

1.4899

0.0923

0.2506
0.4337
0.7213
1.1055
2.1457

4. T733

0.1460

0.3106
0.493%0
0.7726
1.1586
2.1846

4.7809 |

0.1316

0.2799
0.4h3h
0.6905
1.0147
1.9300

k.2912

b7
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[ 0.6571

0.3871
0.1983
0.1238
0.0658
0.0335

0.0151

[ 0.8598

0.3891
0.2004
0.1258
0.0669
0.0%16

0.0081

[ 0.4626

0.1957
0.0893
0.0530
0.029%
0.0171

| 0 00Tk

[ 0.5412

0.2056
0.0630
0.0259
0.0087
0.0041

0.0010

AERODYNAMIC-INFLUENCE-COEFFICIENT MATRICES

TABLE V.- Continued

NACA TN 3476

(b) Antisymmetric loadings [Qa.] - Continued

0.7624
2.0773
1.0127
0.5257
0.3010
0.1407
0.0528

0.7660
2.0859
1.0206
0.5337
0.3%04%
0.1368
0.0491

0.3898
1.0867
0.4867
0.2311
0.1373
0.0T726
0.0337

0.11412
1.229%
0.4461

'0.1302

0.0564
0.0181
0.0078

0.5825
1.4918
3.2425
1.5813
0.7696
0.3886
0.1434

0.5858
1.4994
3.2568
1.5927
0. 774k
0.3766
0.1214

0.2743
0.7205
1.6634
0.7548
0.3587
0.2016
0.0851

0.3005
0.7985
1.8199
0.6457
0.1887
0.0813
0.0216

Plan form 614

0.5001 0.3752
1.0526 0.8205
2.0790 1.3393
4.1831 2.h4266
1.9567 h.7817
0.8453 2.0533
0.3294  0.6847
Plan form 615
0.5025 "0.3758
1.0575 0.8217
2.0877 1.3410
h.19T2 2.4286
1.95Th . k.7807
0.8232 2.0202
0.3057 0.6319
Plan form 621
0.2243 0.1610
0.478% 0.3610
1.0025 0.60T4
2.151% 1.1883
0.9698 2.509%
0.4368 1.0771
0.1970 0.3899
Plan form 622
0.2465 0.1798
0.5125 0.3945
1.0640 0.6386
2.32h2  1.2584
0.8%25 2.7h02
0.2435 0.9787
0.0896 0.2514

0.263k
0.5412
0.9120
1.3632
2.4336
4.9151
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AERODYNAMTIC-INFLUENCE-COEFFICIENT MATRICES

TABLE V.- Concluded

(b) Antisymmetric loadings [Qa] - Concluded

0.5279 0.l439
0.217h  1.227%
0.0818 0.4981
0.0352 0.1660
0.0119 0.0686
0.0050 0.0213
 0.0012 0.0081
0.5187 0.44k46
0.2221 1.2235
0.0951 0.5320
0.0436 0.1982
0.0150 0.080k
0.0056 0.0233
0.0011 0.0073
0.1527 0.1970
-0.0108 0.5193
0.0032 0.0157
-0.000% 0.0058
0.0002 0.0017
0.0000 0.0003
-0.0000 0.0005

0.3114
0.818
1.8%7
0.6941
0.2098
0.0834
0.0202

0.3182
0.8%05
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0.2%06
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-0.0172
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0:0133

0.00T74
0.0002

Plan form 623
0.2541 0.1834
0.5314% 0.4032
1.0838 0.6512
2.2955 1.2397
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0.2%02 0.9078
0.0786 0.2091

Plan form 62k
0.2595 0.1849
0.5442 0.hk070
1.1016 0.6584
2.2902 1.2329
0.8330 2.5691
0.2155 0.8411
0.0637 0.1648

Plan form 631
0.1017 -0.0161
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0.5575 0.1967
1.5241 0.7634
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0.4429
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1.2802
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0.1942
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Figure 1.- Plan forms for which spanwise 1ift distributions are calculated.
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Figure 8.- Concluded.
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Figure 10.- Concluded.
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Figure 12.- Concluded.
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Figure 15.- Concluded.
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(a) Symmetric 1ift distributions.
(b) Antisymmetric 1ift distributions.

Figure 25.- Spenwise 1ift distributions for plan form 415 (A = 1.5;
A = 1.50; A = 30°).
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Dimensionless spanwise ordinate, y*
(¢) Lift distribution for inboard flap.
(d) Lift distribution for outboard aileron.

Figure 25.- Concluded.
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"~ Dimensionless sparwise ordinate, y¢
(a) Symmetric 1ift distributions.
(b) Antisymmetric 1ift distributions.

Figure 26.- Spanwise 1lift distribtrbiong for plan form 421 (A = 3.0;
A =0; A = 30°).
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Dimensjonless spanwise ordinate, y*

(e) Iift distribution for inboard flap.
(d) 1ift distribution for outboard aileron.

Figure 26.- Concluded.
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(a) Symmetric 1ift distributions.
(b) Antisymmetric 1lift distributions.

Figure 27.- Spanwise lift distributions for plan form 422 (A = 3.0;
. A = 0.25; A = 30°).
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Dimensionless spanwise ordinate, y*

(¢) Lift distribution for inboard flap.
(4) Iift distribution for outboard eileron.

Figure 27.- Concluded.
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. Figure 28.- Spanwise 1lift distributions for plan form 423 (A = 3.0;
A = 0.50, A = 30°).
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(¢) Lift distribution for inboard flep.
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Figure 28.- Concluded.
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(a) Symmetrie 1ift distributions.
(b) Antisymmetric 1ift distributions.

Figure 29.- Spanwise lift distributions for plan form 424 (A = 3.0;
A = 1.00; A = 30°).
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Figure 29.- Concluded.
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(a) Symmetric 1lift distributions.
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Figure 30.- Spé.nwise 1ift distributions for. plan form 425 (A = 3.0;
A = 1.50; A = 30°).
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(e) Lift distribution for inboard flap.
(d) Lift distribution for outboard aileron.

Figure 30.~ Concluded.
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Figure 31.- Spanwise 1lift distributions for plan form 431 (A = 6.0;

A = 0; A = 30°).
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(c) Iift distribution for inboard flap.
(d) 1ift distribution for outboard aileron.

Figure 31.- Concluded.
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(a) Symmetric 1ift distributions.
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Figure 32.- Spanwise 1ift distributions for plan form 432 (A = 6.0;
A = 0.25; A = 30°).
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(e) 1ift distribution for inboard flap.
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Figure 32.- Conecluded.
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(a) Symmetric lift distributions.
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Figure 33.- Spanwise lift distributions for plan form 433 (A = 6.0;
A = 0.50; A = 30°).
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Figure 33.- Concluded.
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Figure 34.- Concluded.
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Figure 35.- Spa.nw:l:sé 1ift distributions for plan form 435 (A = 6.0;
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- Dimensionless spanwise ordinate, y*

(c) Lift distribution for inboard flap.
(d) Lift distribution for outboard aileron.

Figure 35.- Concluded.
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Figure 36.- Spanwise 1ift distributions for plan form 441 (A = 12.0;
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Figure 36.- Concluded.
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Figure 37.- Conecluded.
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() Lift distribution for outboard aileron.
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Figure 50.- Spanwise 1ift distributions for plan form 533 (A = 6.0;
A = 0.50; A = 450).
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(c) Lift distribution for inboard flap.
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Figure 50.- Concluded.




NACA TN 3476

1-6 M R RN AR AR LR R R A L A R T L A LR Y A R R R N LR R R A MR N R E B LAV R R R R A LA ALy L
- Cp, =8.25712
14 f E
12 F E
J.5E Gonstant E
8|8 E = s E
4 10F — =
S .aE §
'?o. .6 ? - - ' g \ §
N EocaEENEAN:
& LE = N\E
E — ] uadratic. // // \\\\-
af $<a BB
E L1 1 5
5 — — |
. " 1" '(a) a
o Tritlrraalient ||l_| Lrertaaneteneelgsyplesnnlienyntenatiopneiedet oo nnstioenstenneientelintl
6 l;l LEE SRR R R R R R A A R LN AR ||-|I lll—l LA 2RI RN D AR AR LA LR L) ES R AL TIT 1T L)
; -6.37.584:
; Linoar 3
sE ,/’_\ 3
- L~ 3
3'-'(3;? o / \\ =
A E Quadratic \ 3
§ 4E e > B B N
g E // - Z Cubic \ | E
N / EEP=a\\E
g g e /,///' / Q““”°:::‘\\QA§
s 2f /// pd /,/// P\
E ? ,/ > ] ///énntlc
(%) 15 ) ,/ // ///
- L~ L7
E // /// / . //// 3
: / ///%%?:ﬁﬁl?l)]|l Lraatseeedseendnentiesee doeanincesslienns LLI'E-

2 .3 4 .5 .6 .7 .8 9 1.0
Dimensionless sparwise ordinate, y*

=)
[

¥

(a) Symmetric 1lift distributions.
(b) Antisymmetric lift distributions.

Figure 51.- Spanwise 1ift distributions for plan form 534 (A = 6.0;
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Figure 54.- Spanwise 1lift distributions for plan form 612 (A = 1.5
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Figure 55.- Spanwise 1lift distributions for plan form 613 (A = 1.5;
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Figure 55.~ Concluded.
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Figure 56.- Concluded.
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(a) Symmetric lift distributions.
(v) Antisymmetric 1lift distributions.

Figure 57.- Spanwise 1lift distributions for plan form 615 (A = 1.5;
A = 1.50; A = 60°).
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Pigure 57.- Concluded.
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(a) Symmetric 1ift distributions.
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Figure 58.- Spanwise 1ift distributions for plan form 621 (A = 3.0;

A = 0; A = 60°).
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Figure 58.- Concluded.
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Figure 59.- Spanwise 1lift distributions for plan form 622 (A = 3.03
A = 0.25; A = 60°).
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Figure 59.- Concluded.
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Figure 60.- Spanwise lift distributions for plan form 623 (A = 3.0;
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Figure 60.- Concluded.
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(a) Symmetric 1ift distributions.
(b) Antisymmetric lift distributions.

Figure 61.- Spenwise 1lift distributions for plan form 624 (A = 3.0;
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Figure 61.- Concluded.
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(a) Symmetric lift distributions.
(b) Antisymmetric 1ift distributions.

Figure 62.- Spanwise lift distributéogs for plan form 631 (A = .6.0;
A =0; A = 60°).
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